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[Physics]

(&) hydroelectric power

The dimensional formula for the power of a -

lens is

(@) [L"M°T7) (b) LM
(c) [L°MT) (d) [LM°T7)
(e) (LT

The technology related with the Bernoulli's
principle is used in

(b} rocket propulsion
(c) aeroplane (d) stearmn engine

(e) electron microscope

The final result of the sum of the numbers
523.32,1.21524 and 107.3 rounded to correct
significant figures is
(a) 631.8

(c) 631.83

(e) 631.83524

A cyclist starting from rest moves with
uniform acceleration and covers 120 m in
10 s, then his acceleration (in ms™) is

(8) 5 (b) 1.5 ©24 (d)3
(e) 4.8

The angle made by r=31 + 3j with the
X-axis is
(a) 30°
(e) 45°

In projectile motion, the physical quanu‘!:i.r
that remains invariant throughout is

(b) 631.835
(d) 631.8352

(b) 60° (c) 1807 (d) 90°

. (a) vertical component of velocity

(b) horizontal component of velocity
(c) kinetic energy of the projectile

(d) potential energy of the projectile
(e) linear momentum of the projectile

7. Given below are the velocity-time graphs of

five particles A, B, C, D and E. The correct
graph from the following v-t plots in which
the velocity of the particle is a function
of  is

" v '
I A i 8

(a) (b)

—
9]

—
o

() (d)

—

()

Which one of the following is not a contact
force?

(a) Frictional force

(c) Air resistance

(e) Gravitational force

(b) Buoyant force
{d) Viscous force
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9. Two bodies of masses
odies of m and 4m have kinetic
s n b1 Ty moegepe 1% s
; ratio orm at
(@) 1:243 o points. If they start movin 1o
B2.8 %d; 3‘1%*"51 other at uniform velocity, tgher:‘;:;ds "
€)1: 333 ' (&) angular velocity decreases
(b) moment of inertia increases

at.the edges of 3 Totatiy
diametrically OPposite

10. Work-energy theorem i

s an integral.f (¢) moment of inertia remains constant
() Newlon's first law gralform of (d) angular velocity increases and moment of inesy
(b) law of equipartition of energy decreases
(c) Newton's second iy (e) bath angular velocity and moment of inertia
(d) Newton's law of gravitation PRGN condtart
1 (€) Newton's third law 16. A lsol(iid me]tla: cylinder 4 and a hollow merg]
1. Which one of th ; ; cylinder B have same mass but their radii
Srert? & following statement s ' in the ratio 2 : 1. Then, the ratio of their e
(@) In-inelestic. colisions, ‘both m i re5pecti.ve. moments of inertia about their
kinetic energy are conserved. : e
(b). In inelastic collisions, momentum s conserved o) 11 % G
and kinetic energy is not conserved, - LA R
() In elastic collisions, momentum is conserved i

@ ?:d :::r;i;:neég;;s not wnme?wn il 17. The angular momentum of a particle with
WAANg,. MOMmenim . 18 n respect to the origin will not be zero, if
conserved and kinetic energy is conserved. : (a)pﬂ: directional fm of linear momentum passes
(e) Inelastic collisions, momentum is not conserved - through the origin
and kinetic energy is conserved. : ) the particle is at the origin

12. In a tug of war, two opposite teams pull the (€} the angle between the position vector and linear

: * X - momentum is 180°

rope with an equal and opposite force of il ;

20 kN at each end of the rope. If the @ e l'r.'e':; mamemur: vanishes !
equilibrium condition exists in the rope, the f6) the angle between the PO on i e
tension in it is

- momentum is 90° -

~ 18. The minimum speed at which an object of

(e) zero 1 kg mass is thrown from the surface of the

() 10KN  (0)20kN (c)40kN  (d) 15N

13. A toy car of mass 80 g is maintained to move Eggﬁ'isso that it does nos Gl hack 10
in a horizontal circle of radius 0.8 m with a 8 2.3 kmvh (b) 3.2 kivh
velocity v ms ™. If the centripetal force Tctins (©) 1.2 kmh (d) 1.2 ks
on it is 10 N, then the value of vin ms™ is {€) 2.3 kms i

: d) 20
E:} } 5 x5 0100 W 19. Weight of a body of mass m in its free fall

above the surface of the earth is

14. A man weighing 70 kg is riding on a cart of (@) mg © TG (o) infinity () m@

mass 30 kg which moves along a level floor

() zero
A spenlof 8 g I e ropn o Uy A 20. Two satellites A and B are orbiting a planet
so that his velo::ity felative to-the c:;‘ is s oebl teith tadid 3R sl & e
4:ms™" in the dizection oppasite 10 the f respectively. If the spee::i of satellite Ais 2V
motion of the cart, the speed of centre o then the spest :% meu{lt; Ez%s =)
mass of the system is ; 9 @6Zv O2Zv (© A
(8)0.3ms™ (b) 05ms™" (c) 0.2ms™ (d) 0.1ms (@) 4v
(e) zero :

B |
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21. Gravitational potential energy associated
with two point masses, each of 1 kg,
separated by a distance of 1 cm (in joule) is

-{G = gravitational constant)

(a) 2G (b) 100G
fc) 1000G d) G
(e) 500G

22. The relative viscosity of blood remains
constant between
(a) 0°C and 37°C (b) 30°C and 59°C
(c) 10°C and 47°C (d) 0°C and 57°C
(€) 20°C and 47°C

23. 1f the Young's modulus of the material of a
wire is numerically equal to ten times the
stress applied to a wire of length /, then the

change in the length of the wire is
@01/ (b) 051 (c)0.2/ (d) 0.75/
(8) D251

24. The working of hydraulic lift is based on the
principle of
{a) Bemoulli principle  (b) Toricelli's law
(o) Pascal's law (d) Magnus effect
(e) Stoke’s law

25. An ideal Carnot engine working with source
= temperature T; and sink temperature T,, has
efficiency n. Then the value of the ratio ;—I- is

. 2
1 1—-n
(a) Tea (b) T
. I
o -

1
= d
(c)n {din

26. A process in which the amount of heat
supplied to the system goes fully to change
its internal energy and temperature is
(a) adiabatic process (D) cyclic process
{c) isobaric process {d) isothermal process
{e) isochoric process

27. The incorrect statement is

{a) a liguid is Incompressible and has free surface
of its own,

(b) & gas i compressible and occupy all the space
available to it

(¢} pressure in a fluid al rest Is same al all points
which are at the same height.

(d) the surface of water in a capillary is concave.

(e) surface tension is a force per unit area.

28, Three identical silver cups A, B and C contain
three liquids of same densities at same
temperature higher than the temperature of
the surrounding. If the ratio of their specific
heal capacitiesis 1: 2 : 4, then
(a) A cools faster than B but slower than C
{b) B cools faster than C but slower than A
(c) A cools faster than Band C
(d) C cools faster than Band A
(&) B cools faster than Aand €

A polyatomic molecule has 3 translational,
3 rotational degrees of freedom and 2
vibrational modes. The ratio of specific heat

8

Ef« is -
Cy
7 3 5 5
(a) E (B) 3 (3] r (d) 3
(e) 5

30. The rms speed of molecules of an ideal gas at
27°C is 200 ms™'. When the temperature is
increased to 327°C, the rms speed of the
molecules is changed to

_(a)490.2ms™ (b} 315.2ms™'
(c) 262.8ms™ (d) 425.5ms™
() 515.7ms™"

31. No process is possible whose sole result is
the transfer of heat from a colder object to a
hotter object. This is Clausius statement for
(a) zeroth |law of thermodynamics
(b) first law of thermodynamics
(c) second law of thermodynamics
(d) carnot's theorem
(e) principle of refrigeration

In a gas at STP, if n is the number density of
the molecules and r is the radius of the
molecule, then the mean free path of the
molecule is inversely proportional to

(a) nr? {b) nr () nPr (d) Ve

(e) Ve

33. A tuning fork produces 4 beats per second

with both 26.0 cm and 25.2 cm of stretched
sonometer wire. Frequency of the fork is

[~

(a) 285 Hz (b) 384 Hz
(c) 512 Hz (d) 256 Hz
(e) 484 Hz
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#. The time period of a simiple pendulum of
length L is 3 s. If the length of the pendulum
is increased 4 times, the increase in time
period of the simple pendulum is

@3s b)4s

c)5s (d)6s
(e)2s

35. The incorrect statement is

{a) The separation between two successive nodes
ish

(o) Antinodes are formed at both ends of an open
organ pipe.

(c) Ina one end closed organ pipe node is formed
al the closed end.

(d) Nodes are formed at both ends of stretched
string.

(e) The separation between the successive node

and antinode is )./ 4,

36. The ratio of the magnitudes of maximum
acceleration to the corresponding velocity of
a body undergoing simple harmonic motion,

x=asin2n ftis
" lg)2nfa (b) 4r2fa
() 2nf (d) infinity
(e) zero

37. The force experienced by a proton moving in
an electric field of intensity 3E is (e is the

charge of the electron)

(a) Ee (b) 2 Ee
lc)3Ee (dyEe /2
@ Ee/3

38. Around a stationary charge of +5uC,

another charge —5uC is taken once Tound a
circle of radius 4 em. The amount of work

dor;e in joule is

R 3n

(a) 5 (b) B
(c) zero (d) %

n

(e) 2

39. The charge present in a doubly ionised
helium atom is
(a) 16x107° C (b)64x107"° C
(c)aBx107"°C (d)BOx107° C
(e)32x10"C

40. The effective capacitance between 4 ap

dBip

the given figure is
3pF 3uF 3uF
O [ [
—=2uF ——2yF =—=3F
B—i} 1l 2l
3pF 3uF 3uF
(8)1.5uF (b) 1uF {c) 3pF (d) 2uF
(e) 25uF

41. The electrostatic force between a proton and

an electron for certain distance of separation
is F| and that between an electron and
positron at the same distance of separation is
F,. Then, theratio F : F, is

@1:1  (®1:2  (c)1879:1 (d)1:187
©2:1

42. Conservation of charge and conservation of
energy are respectively the basis of
(a) Joule's law and Ampere's circuital law
(b) Gauss' law and Ohm's law
(€) Kirchhotf's junction rule and loop rule
(d) Coulomb's inverse square law and Gauss' law
(&) Joule's law and Ohm's law
43. The incorrect statement is
(8) Resistivity of copper increases with increase of
temperature. i
_(b) Resistivity of germanium decreases with the
Increase of temperature. :
(c) Resistivity of semiconductors Is higher than that
of the conductors,
(d) Resistivity of nichrome shows g weak
i gepgrtmi:ancacfwith temperature. El
8) Resistivi of - insulat i
t&mpara?ure. ulators is  independent of
44. The three colours in a carbon resistor are red,
:Lﬂck tani fhdtpe If the fourth colour is
sent, then the val
sy uel of tolerance of the
(a) £ 200002
(c) = 30000
(e) £ 2000
45. Materjal that is
bound standard
(a) mangarin
(c) copper
(e) germanium

(b) £ 100002
(d) = 40000

widely used to make wire
resistors is _
(B) iran
(d) tungsten



46.

47.

48.

49,

50.
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An electron and a proton moving with same
velocity v enter into a uniform perpendicular
magnetic field. Then,

(&) praton alone moves in straight line path

(b} electron alone moves in straight line path

(c) both move in straight line paths

(d) both move in elliptical paths

(e} bath mave in circular paths

In a moving coil galvanometer, when the

number of turns of the coil is doubled,

(a) both the cument sensitivity and voltage
sensitivity are doubled

(b) the current sensitivity is halved But voltage
sensitivity remains unchanged

(c) the current sensitivity remains unchanged but
voltage sensitivity is doubled

{d) the current sensitivity is doubled but voltage
sensitivity remains unchanged

(e) both the current sensitivity and voltage
sensitivity remain unchanged

The strength of earth’s magnetic field at a
point is 0.4 x 107* T. If this field is tobe =~
annulled by the magnetic induction
produced at the centre of a circular
conducting loop of radius n cm, the current
to be sent through the loop is
(a) 2 A (B)0.15A (c)15A
(e)1A :

(d02A

Similar or same magnetic fields can be
produced by

(a) a solenoid and a bar magnet

(b) a solenoid and a toroid

(c) a sclencid and a circular coil

(d) a circular coil and a toroid

(e) a bar magnet and a toroid

The incorrect statement is
(a) The direction of eddy currents is given by Lenz's
law.

(b) A choke coil is a pure inductor used for
contralling current in an AC circuit.

{c) The rms value of AC current s 42 times the peak
value of AC current,

(d) Quality factor is a measure of sharpness of
resonance in AC circuit.

(e) Magnetic field energy stored in an inductor of

inductance L s EU?'

51.

W
N

53.

55.

a

57.

The ratio of energy stored per unit volume in
a solenoid having magnetic induction B to
the electrostatic energy stored per unit
volume in a capacitor in electric field E is

2 z 2 2
(a) i—f (b} 62?5 © % C) BZTC
©%%
2E

Find the mismatch pair.

(a) Induction fumace : eddy current
() AC generator : armature coil

(c) L-C-A circuit ; resonance

(d) Transformer ; DC voltage

(e) Magnetic brakes : magnetic flux

When an AC voltage of V =330 sin (100m) is

applied to a capacitor, it produces a current
of I =15cos (100x). The capacitive reactance
of the capacitor is

(a) 120Q (b} 1800 (c)200 (d)2200
(e) 2800

. Radio waves are
(a) produced by hot bodies

(b) in the frequency range 10° Hz to 10" Hz
(c) suitable for RADAR systems

(d) used in cellular phones to transmit voice
communication

() used to kill germs in water purifiers

The electromagnetic waves that cause
greenhouse effect are

(a) X-rays (b) cathode rays
(c) UV rays (d) gamma rays
(g) Infrared rays

The power of a corrective lens is — 4.0 D. The

lens is

(a) convex lens of focal length +25¢cm
(b) concave lens of focal length — 25 cm
(c) convex lens of focal length + 4 cm
(d) concave lens of focal length — 4 cm
(e) convex lens of focal length + 20 cm

The incorrect statement is

(a) Optical density is the ratio of speed of light in two

© media. -

(b) Hotter air Is less dense than the cooler air.

(c) Cooler air has higher refractive index than the
hotter air.




§

R
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(d) the refractive index of air

decreases with its ;
iy 64. The incorrect statement is

(e) optical density of air increases with height of air

layer.

.

58. A plane wave front is incident on a thin

separately. The wave front(s) emerging out
from the

(&) concave mirror is plane

(b} thin prism is spherical

(c) convex lens and concave mirror are plane |
(d) convex lens and prism are plane

(e) convex lens and concave mirror are spherical

59. 1f the Young's double slit experimental set

up is immersed in a liquid of refractive index

p. the fringe width of the interference
pattern observed is f. When the experiment
is performed in air medium with the same
experimental set up, the fnn,ge width of the
pattern will be

(@ p 02 i
EW-1p

60. Two rays of light Aand B are falling on a
glass slab at the angles of incidence 45% and
60°. If the reflected ray of A is partially
polarised and that of B is completely
polarised, then the refractive index of
glass is
@133 (1414 (15 (d) 1.65
(e) 1.732 '

i+ DB (dpp

61. The momenta of a proton, a neutron and an
electron are in the ratio 3:2:1, then their
respective de-Broglie wavelengths are in the

ratio
@1:1:1 ©)2:3:
©1:2:3 (dy6:3:
e)y4:2:1
62. The material that is not photo sensitive 10
visible light is
(a) caesium (b) sodium
(c) rubidium (d) cadmium
(e) potassium

63. The energy equivalent of 5g of a substance is
(a) 45 x10'2 J (b)8x10'% J
(c) 45 x 10" J (d) 45x10"® J
(e) 9 x10"% J

., Prism, thin convex lens and a concave mirror

() Nuclear density is independent of the mass
number A of the nucleus,

(b) Average binding energy per nucleon is very
high for light nuclei,

(c) Nuclear forces are strongest in nature.

{d) In a radioactive nucleus, the half life periad is
directly proportional to mean life.

(e) Becquerel (Bq) is the S unit of activity of a
radioactive source.

65. In Bohr atom model, the total energy of the

electron in hydrogen atom is ~3.4 €V, Then
its angular momentum about the nucleus of
the atom is (4 =Planck’s constant)

h
(a) % = D) %—;:'
022 @2
?} ™
(&) e

66. In a nuclear reactor, the ratio of number of

fission produced by a given generation of
neutrons to the number of fission of the.
preceding generation is known as

(a) quality factor !

(b) nuclear reaction factor

() multiplication facter

(d) fission ratio

(e) response ratio

67. The special purpose diode operatedf working

under forward bias is / are
(a) Zener diode and LED

(b) photodiode and LED '
(c) Zener diode and solar cell
(d) LED

(e) photo diode

68. 1f the potential at A is greater than the

potential at B, then the equivalent resistance
of the circuit across AB is

30 6Q
Av—i 40 B
20 40
(@) 4.4Q , (b} 520
c) 60 (don

(€) 360
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69. When light falls on a solar cell, the
generation of emf happens due to
(&) generation of electron-hole pairs only
(b) generation and collection of electron-hole pairs
only
(c) collection of electran-hale pairs only

(d) generation, separation and collection of
electron-hole pairs

(e) separation and collection of electron-hole pairs

only

70. Logic gates are given the inputs A =0 and
B=lincase (a)and A=1and B=0in
case (b). The gates giving output of y =1 for
both the cases are

(a) OR and AND (b) OR and NAND
(c) AND and NOR (d) NOR and NAND
(&) AND and NAND

71. The minimum length of the dipole antenna
for a carrier wave frequency of 200 MHz is
nearly
(@) 1.75m
(8)0.75m

72. In communication systems, the device used
to convert energy from one form to another

(b)0.52m (c)025m (d)0.38m

form is

(a) repeater - {b) transducer
{c) amplifier (d) attenuator
(g) antenna

[Chemiétry]

73. Which one of the following contains the
highest number of oxygen atoms?
{a) One mole of aluminium sulphate
(b) Two moles of ferrous sulphate
(c) Three moles of hydrogen peroxide
{d) Two mioles of potassium permanganate
(e) One mole of potassium dichromate

74. Among the following pairs of compounds,
the one that does not-illustrate the law of
multiple proportions, is

(a) NO and NO, {b) CuO and Cu,0
(c)FeOand Fe,0,  (d)H,0and H,S
() NO and N,O

75. A dinegative ion of the element X consists of
10 electrons and 8 neutrons. A dipositive ion
of the element ¥ consists of 12 protons. The
number of neutrons in ¥ is 1.5 times the
number of electrons in atoms X. Then the
mass numbers of X and ¥ would be in the
ratio
@1:2
e)1:3

76. A particle of mass 66 x 10™*! kg is moving
with a velocity of 1x 107 ms™, The
de-Broglie wavelength (in A) associated with

_the particle, is (h =66 x 107 Js)

(a) 1 (b) 10 c) 6
(e) 4

(by2:3 €3:2 (d)2:5

(d)2

77. From the following, choose the correct
structures of chloroxylenol and terpineol,
+ which are the constituents of “dettol”?

OH C QGH OH Q
L : i
j (o] cl c
" CHy

HO
nos
N
H
OH

Hal Hy
(@) land il (b)lland il (c)land vV (d)!and il
~ (e)lland IV _
78. A fast moving particle of mass 663 x 10™2%g
~can be located with an accuracy of 14. The
uncertainty in its velocity (in ms™') is about
(h=663x107 Js)
(@8x10° [®Bx10' (c)8x10° (d)8x10°
(e) 8 x 107

79. Which one of the following molecules
contains an incomplete octet of the central
atom?
(a) SFy
(8) HO

(b)AICl, (©)CH,  (d)PF,
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80. Which one of the following reactions involves

81.

. Totating polar molecule

change from sp? to sp*-hybridisation of the
central atom?

(a) CH, +2CI, —CH,CI, +2He)

(B) NH, + H* ——-——-;NH;

(c) AICI; +CI — AICl,

(AHO +H" — 5 H 0"

(ePCly +Cl, —, F’CI:"

The dipole-dipole interaction energy between

s is proportional to

‘T’ is the distance between polar

®)1/r°

molecules.
@1/r

i ©) 1/
=)

(d)1/r?

A metal ‘X’ crystallises in a body-centered
cubic structure and its metallic radius is

- 346.4 pm. The length (in pm) of the unit cell is

% (&) 200

&

/' (a) 89

(b) 800 (c) 600

(d) 500

(e) 400
The standard enthalpy of formation of
CH,(9). €O, (9) and H,0() are — 75 kJ mol~,
—393 kJ mol ™ and - 286 kJ mol !,
Tespectively. The amount of heat liberated
(ifi kJ) when 3.2 g of methane gas is burnt

der standard conditions is

- (B)278  (c)B9D (d) 965

(e) 178 :

Which one of the following is the correct

relation between C, and C,, for one mole of an

ideal gas? (Ris molar gas constant)

@®C,=Cy-R b)C,=Cy+R

©C, =R-Cy () C, =Cy xR

(€)Cp=Cy /R

Some of the reactions and their equilibrium

constants K are given. Choose the reaction

which proceeds rarely at the given temperature.
2H,(g) + O,(g) ==2H,0(g)};’

RO R1 ZEC =2.4 10" at 500 K

(5) Hy(g) +1,(g) =—=2Hi(g); K. =57.0 ai 700K

(©) Ha(g) +Cl,(g) ﬁzHcE BN
@ Nﬂghoa{g’—#mi{:ida 10" at298 K
(e) Hy(g) +Bry(g) g?HBrK{?; 5.4 %10 at 300 K

86,

87.

The equilibrium cq

nstants for the foljq,,.
wo reactions at 2 e

98 K are given below .
ZA%B+CJK|=16

2B +C s=22x: K,=25
What is the value of K for the Teaction,
A+ -;—B===X at 298K?
@1/s

{b) 1/40 c) 5/4 d
(6.2 (c) {d) 4/5
The average oxidation number of bromine
inBr,0, is
(@) 16/3 (b) 4/3 {c) 3/6 (d) 5/2
(e) 8/3 1

The standard electrode potentials of some
electrodes are given below:

Fe™ /e 077V; Br,/Br 109 v:
L/I" 0.54V; Zn™ ;Zn(s) 076 V:

Ag' /Agls) 0.80V; . Fe™ /Fe(s)-044V:
Cu* /Cufs) 0.34 v

Predict the reaction that is not feasible.
(a) Fe®" (aq) oxidises I"(ag)

(b) Ag*(aq) oxidises Cu(s)

(c) Ag(s) reduces Fe™* (ag)

(d) Bry(aq) oxidises Fe?* (ag)

{e) Zn(s) reduces Cu?* (aq)

. The chemistry teacher asked the students

10 prepare 20% w/w solution of urea
[NH,CONH,] in water. Which one of the
following solution does not conform to the
required composition?

(a) 6 g urea dissolved in 24 g water

(b) 20 g urea dissolved in 80 g water

(c) 10 g urea dissolved in 40 g water

" (d) 4 gureadissolved in 16 g water

(e} 15 g urea dissolved in 30 g water

. The vapour pressure of pure liquids X and

¥ at 350 K are 200 mm and 300 mm of H§
tively. Then the correct vapour |

rpx::]::cme [ifl mm of Hg) of an ideal _sa:ﬂu_t!;lI1I

containing X and ¥ in the mole ratio 3

at the same temperature is

{a) 120 (b) 180 (c) 260

{e) 160

i,

() 240

y 4
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In a reaction 34 —s products, the

- concentration of A decreases from

93.

95.

0.4 mol L™ t0 0.1 mol L™ in 20 min at 300 K.
The rate of decrease in [4] during this
interval (in mol L™ 'min ") at 300 K is
(80005 (©)0.015 ()0.001 (d)0.15

(&) 0.05

The half-life period of a first order reaction
at 298K is 20 min. The time (in min. )
required for 99.9% completion of the
reaction at the same temperature, is

{a) 100 (b)200  (¢) 150 {d) 250
(€) 300

The critical temperature of some gases are
methane 190K, ammonia 405K, carbon
dioxide 304K, »-butane 425K and
dihydrogen 33K. The gas that is adsorbed to
the maximum extent on 1 g of activated
charcoal at a given temperature is

{a) dihydrogen (b) methana

(c) carbon dioxide {d) n-butane

{e) ammonia

Which one of the following is not true with
regard to physisorption?

(a) It arises because of van dar Waals' forces.

(b) It is not specific in nature.

(c) High activation energy is needed.

(d) It depends on the nature of gas.

(e) Enthalpy of adsorption is low (20-40 kJ mol~).

Match the following,

A’ Saline hydride {i) CrH

Electron-deficient hydride  (ji) CH,

Electron-precise hydride (i) BeH,

Electron-rich hydride (iv) B,Hg

m|o|o|s

Metallic hydride ) H0

Choose the correct option.

(@) A-(iif); B-(ii); C-(iv); D-(v); E-()
(b) A-(iii); B-{v); C-(iv); D-(ii); E-(i)
() A-(iv); B-(ii); C-(iil); D-{v); E-{i)
(d) A-(iii); B-(iv); C-{ii); D-(v); E-(i)
(e) A-(iii); B-(i); C-{ii}; D-(iv); E-(v)

96. The metal which dissolves in liquid
ammonia to give a blue-black solution due to
formation of solvated electron is
(a) aluminium (b) gallium
(c) calcium (d) silicon

(e) germanium L

97. Which one of the following processes does

not produce dinitrogen?

(a) Thermal decomposition of ammonium
dichromate

(b) Thermal decomposition of barium azide

(c) Treating an aqueous solution of ammonium
chloride with sodium nitrite

(d) Thermal decomposition of sodium azide

(&) Thermal decomposition of ammonium nitrate

98. Which of the following compounds is used
as refrigerant?
(a) CCI,F, (b) CICH,CH,SCH,CH,CI
{c) CCl, (d) CCINO,
(e)COCI,

99. Which of the following set of transition
metals have high volatility?

{a) Ti, Zn and Hf
(b) Cr, Mo and W
(c} Mn, Tc and Re
{d) Fe, Ru and Os
(e) Zn, Cd and Hg

100. Both Cr’* and Mn** have d* configuration,

Which one of the following is true?

(a) Mn** is a reducing agent but Cr2*is an oxidising
agent, :

(b) Mn®* is an oxidising agent butCr2* is a reducing
agent, -

fc) BothMn®* and Cr®* are oxidising agents.

(d) Both Mn®* and Cr®* are reducing agents.

(e) Both Mn®* and Cr®* are neither reducing nor
oxidising agents, £

101. The complexes [Co(NH,)NO, ICl, and
[!Z{)[NHa},()I'«I()}Cl1 are
(a) coordination isomers
(b} geometrical isomers
(c) solvate isomers
(d) ionisation isomers
(e} linkage isomers
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702. Which one of the following is not an ore of

iron?

(a) Magnesite (b) Haematite
(c) Magnetite (d) Siderite
(&) Iron pyrites

103. The overall complex dissociation
equilibrium constant for [Cr(H,0),]** fon is
5x 107", The overall stability constant of
the complex is :

@2 x107" @) 5x10" (c) 5 x10'® (@2 x10"

(e) 0.2 x 10"
104. Match the following.
A, Akane ) Phenol
B. Alicyclic compound (i) Tropolona
C. Benzenoid aromatic (i) lsobutane
. compound
D. Non-benzenoid aromatic (v) Furan

E. Heterocyclic compound (v) Cyclohexens

Choose the correct option.

(@) A-(iii); B-(): C-(v): D-{ii); E~(iv)
(B) A-(iii); B-(v); C-(i); D-(ii); E-(iv)
() A-(i); B-(ii); C-(iii); D-(iv); E-(v)
(d) A-(iii); B-(v): C-(i); D-(iv); E-{ii)
(8) A-(iii); B-(ii); C-(j); D-(v}); E~(iv)

105. The elemental analysis of an organic
compound gave C: 38.71%, H : 9.67%, What
is the empirical formula of the compound?

(BCHO  ®B)CHO (CHO  (d)CHO
(e) CH,O

106. Which one of the following molecules
contains only primary and tertiary carbon
atoms?

(a) 2, 2-dimethylbutane (b} 3-methyipentans
(c) 2, 3dimethylbutane  (d) n-hexane
(e) 2-methyihexane

707. Calculate the number of ¢ and n-bonds in
2-n-propylpent-1-ene.
(a) 22 o-bonds, 2n-bonds
(b) 23 e-bonds, 1n-bond
(c) 21 o-bonds, tr-bond
{d) 23 o-bonds, 2=-bonds
(e) 20 o-bonds, 1n-bond

108. Which one of the following molecules giv
four isomeric monochlorides on -
photochemical chlorination?

{a) 2-methylpropane (b) n-butane

(c) 2-methylbutane (d) 2, 3-dimethylbutap,
(e) Propane

109. Which of the following ary! chlorides on
warming with water forms the corresp
phenol?

(a) 4-methylchlorobenzene

(b) 4-nitrochlorabenzene

(c) 2, 4, B-trinitrochlorobenzene
{d) 2-nitrochlorobenzene

(e) 2, 4-dinitrochlorobenzene

Onding

110. Resorcinol is
(a) benzene-1, 3-diol
(c) benzene-1, 2-diol
(e) 4-methylphenol

111. Choose the correct order of acidity of the
following phenols:

L. m-nitrophenol

- (b) benzene-1, 4-dig|
(d) 3-methylphenal

1. p-cresol
III. p-nitrophenol IV. phenol
f@il=1>=N=1 Byll=N=1l=>|
=== {d) V=11 =)

===

112. Which one of the following represents
-valeraldehyde? ; .
" (8) CHyCH,CH,CH,CHO
(b) CHyCH(CH, )CH,CHO
(6) GH,CH(OCH, )CHO
(d) (CH,),CHCHO
(&) Ci—l‘:,(fil-lz()H(C_Ha JCHO

1 13 Toluene on treatment with chromic oxide in
acetic anhydride at 273 K to 283K gives

(a) benzaldehyde (b) benzylidene diacstalé
{c) benzoic acid (d) benzyl alcohal
(8) phenylacetate

714. Among methanamine, ethanamine,
benzenamine, N-methylaniline and
N, N-dimethylaniline, the weakest and the
strongest base in aqueous phase, respectivéll

are

(a) benzenamine and methanamine

(b} M-methylaniline and ethanarmine

(c) N, N-dimethylaniline and ethanamine

(d) benzenamine and ethanamine

(e) N-methylaniine and methanamine
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115. The product formed, when benzene
diazonium fluoroborate is heated with
aqueous sodium nitrite solution in the
presence of copper is

(a) fluorobenzene (1) benzene
{c) phenol . (d) pnitraphenol
() nitrobenzene
176. Which one of the following is a
polysaccharide?
(a) Glycogen (b) Lactose
(c) Maltose (d) Sucrose
(&) Glucose

118. Conveyor belt is manufactured from

(a) buna-8 (b) neoprene
() PVC {d) teflon
(e) glyptal

119. Which one of the following is a
non-narcotic analgesics?

(a) Morphine {b) Codeine
(c) Paracetamol {d) Heroin
(e} Bithional

120. The primary precursor of photochemical
smog that can be metabolised by plants such
as juniparus and pyrus, is

117. Which of the following is added to (a) nitrogen dioxide
commercial salt to control hypothyroidism? {b) ozone
{a) Magnesium iodide (b} Potassium iodide (c) PAN
(c) Sodium iodide (d) Calcium iodide {d) carbon dioxide
(€) Lithium iodide (8) sulphur dioxide
[Mathe matlcs]

1. LetA={1,2,3,4,5}andletB={1,2,3,4}. If
the relation R: A — Bis given by (a, b} e Rif
and only if a + bis even, then n(R) is equal to
{a) 10 (b) 16 (c) 20 (d) 12
e)6 A

2. The domain of the function
fix)=(x* -2x 63", x eRis
(@) (=, - 6] [8, =) (B} (=20, = 8] W (7, )
(©) (~o~-T]u[7, =) (d) (=0, — 5] [8 =)

() [~ -T7] w8 =)

3 letA={xeZ:-1<x<4}andlet

B={xeZ:0 <§s!}.'l‘hm,AﬁBisequalm

(@ {1,2,3} {b) {2, 3}
(€ {1,2.3, 4} (@) {2, 3, 4}
(e) 0.1, 2.3}

x+2, for x<l
4. Let f(x)={4x -1, for 1<x <3, Then,
x*45, for x>3
{a) f(x)is not continuous at x = - 1
(b) f(x) is continuous at x = 1
{c) f(x)is continuous at x = 3

(d) f(x) is not continuous at x = &
() fix) is not continuous at x = 2

5. Let © be a binary operation on Q-{0}
defined by a G}b=%. Then, 1 ©(2 © (3 @ 4))

is equal to
(a) 3/2 (b) B/3 (c) 4/3 (d) 3/4
{e) 3/8
6. Let f:R — Rbedefined by f(x) =cos x. Then,

(a) f is one-one and odd

(b} f is odd but not one - ane
(c) f is even and onto

(d) f is one - one and even
(e) f is even but not onto

7. If n{AUB)=97,n{4 N B)=23 and
n(A — B) =39, then n(B) is equal to

(&) 52 (b) 55 (c) 58 (d) 62
(&) 85
8. The principal argument of the complex
number z = 8+l is equal to
1430
n -R
(a) gﬂ (b) E
11
(c) o (d) =
L]
(e) r
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9. The minimum value of |z +1]|+|z -2 |is 17. Inan AP there are 18 terms

and the |
equal to : three terms of the AP are 67, 72, 7?'?1*::
(a)1 (o) 2 ©3 (d) 4 the first term of the APis - o
(8) 0 (a) -7 (b8 ()-8 (d)-8
(@7

—ne
10. ifz = EL"_;’%_‘)_ then the value of |7 is

18. If the first term of a GP is 3 and the sum of

equal to - second and third terms is 60, then the
(a) 48 (b) V5O (©) 50 o) V50 common ratio of the GP is
{e)m (@ (a)dor-23 (b) 4 only
i o cldors (d4or—5
{ 3 =5 onl
11. The value of [——5!—-} is equal to Ki-5o0h
l-HR-1)pB-1) 19. 1f nth term of a series is # +{-1)" "',

(
o-(4f
e

n=1,2,3 .., then the sum of first 40 terms o
the series is i
(a) 810 .

(e) 780

o)
(d) - [%]m

{b) 820 (c) 821 (d) 81g

20. The 11th term of the geometric series
20
ZZ x (-2 is equal to

42 3 4 5 r=0 ;
12. If z* =7 —5i, then Im ((7)*) is equal to : @-4006 ()1024 (02048 (1048
(a) s )7 {c)-7 {d)- 5 (8} -2024
e) 0 }
i 75 T 21. Let S, be the sum of the first # terms of the
13. The modulus of [l_"'—I] -[1;1] is series @, +d; + .. dy + ... IS, =n2+fm
= 1+1 then the nth term a,, is
L R -3
1 b) 2 3 d) 4 @2n+3 ([)2n-1 ()2n+5 (d)2n
(a) (b) (032 (d) o .
(e) 16 i
14. If z; and z, are two different complex ' 22, Letl, = = kz [—n—] forn=1,2,3,... Thenfy
= . &l
numbers with |z,| =1, then 1-42 |i is equal to
K @l o3 o2 ez
equal to 3 1 600 100 600 200
kA i 77
(a) 0 (b) - (c) 3 (d) 2 (e) 555
(€)1

23. The number of arrangements containirlﬂit“
the seven letter of the word ALRIGHT th3
begins with LG is

15. 1f -1+ 7i,~1+ xi and 3 + 3{ are the three
vertices of an isosceles triangle which is right

angled at —1 +xi, then the value of x is @720 (0)120 (0600  (d)540
equal to (e) 760

(@ -1 ()3 (-3 @7 24. The number of numbers greater than 6000
(e)-7

that can be formed from the digits 3, 5% " |

16. The sum of the first 24 terms of the series and 9 (no digit is repeated in a number)

9 +13 417 +....is equal to equal to
@1212 (b)1200 (c) 1440  (d) 1320 (@264 (B)720 (192  (@1¥
{e) 1230 (8) 544

4
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The number of subsets containing exactly
4 elements of the set { 2, 4, 6, 8, 10, 12, 14,
16, 18} is equal to
(&) 126 (b) 63
(e) 94

(c) 189 (d) 58

If "', =7920 and ''C, =330, then the value

of ris equal to

(a) 2 {b) 3
€6

(c) 4 ()&

In the binomial expansion of (x —2y%)° , the
coefficient of x*y* is equal to

(&) -672 (b) 672
(c) 336 (d) -336
(e) -512

i .

Let B +x)=ag+a; 1 +x) +a, {+x) +..
L] -

ayg L+ )", where a,, a, ...a,, are constants.

Then, the value of ay + @, +a, +...a,, is
equal to

{a) 2% ()2 () 3"° (d)2"
e)2"® = .

. If "Cy+ "C¢ = °'C; , then the value of nis
equal to
{a) 49 (b) 50 (c) 45 {d) 46
(e) 51

Tetdnys | and et AR oA,
1 -2 5 -13

Then, | B"| =

(@ % (b)14 (c) 10 (d) 10
(e) 14
21 =2
Let A=|1 1 -1| andletB=|A|adj(A)
10 3
Then, |B| =
(a) 256 (b) 64 (c) 512 (d) 1024
(e) 128

The values of x satisfying the equation
¥x 4 0

2 2 -x|=0are
: B0 S |
@2-4 (b)1.2 (c)-12 (d-1-2

(e} -2 4

3 5
33, 1fA=(206]and B=|7 -2/ then AB=
6 6
42
(a) [42 46] rb)[de]
6 10
tﬁ)[ﬂ D} (17 19
36 38

1

If A is non-singular matrix and if

a_1[-10 =4 -
2[ 3 ]}, then adj (4)

i, 10 4
(a’[z m] ®)-2 -1]

1 4 10 -4
[C}{-z -m} {d]L2 1}

-1 -4l .
(3}"[10 .2} :
sin

inoe cosf{oe+6) cosa

35. |sinp cos@B+6) cosp|=
siny cos{y+8) cosy
@=-1  ®1 @2 (@4
()0 -

36. The solution set of the inequality
232 g4

2 -

(A {x:3sx<4} b){x:-2=x<3}
(6) {x: -2 €x<4} (d){x: 0 x<6}
(8) {x:-2 <x<6}

37. The set of all x satisfying the inequality

[3x+4|<7is

o] wfs3] o] f

-4 11
“*}["s"' 3]

If the solution set of the inequality

|a +3rlsﬁisl::;.-:—} then the value of a is

equal to
(a) -1
{e) 2

®-2 (o4 (d) -4
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39. Consider the following statements:

(i)'For every positive real number x, x —10 is
positive.

(ii) Let # be a natural number. If #? is even,
then n is even.

(iii) If a natural number is odd, then its
square is also odd.

Then, -

(a) (i) False, (ii) True and (iii) True
(b) (i) False, (i) False and (iil) True
(c) (i) True, (i) False and (i) True
(d) (i) True, (ii) True and (i) True
(&) (i) False, (if) True and (jii) False

40. IfcosO= % and tan® <0, then the value of

sin@ is equal to

86 86 46 —4/B
(a) =TT b) T (c) ETH (d) =
6
(e) 1

41. 1f a and B are two acute angles of a right
triangle, then S &

(sin & + sinB)® + (cos o +cos B2 =

(@) 1+ sin2a (b) 2(1 + sin2a)
(c)1+ cos 2a (d)2(1+ 2 cos 2a)
(€)2 +sin2a ° o

42. The range of the functiop f(x)=2'sin3x) +1
is equal to : v £ ot
@r11] o33 o1 @re)
€3]

43. The period of the function
4(x)=5cot (gx + ;—t) + 2 is equal to

@2 (b)3 (c) 4 (d) 5
@6 -
y =12 .. (i}
44-Ifﬂef—m9)3Mm9=F,mcnSM(EJ=j
5426 5,26 s
@ —5 ; (b}--g?—:
—5413 /13
S AT
-5413
ik

45. The solutions of the equation

46.

47,

CUSO——-Z—Ssin(ﬂi.?]inthcintervalﬂsg -

are S
11 m™ n

(@) 7. {b)E.E © 3 n {d:%,.;,

OR

The value of cos™ [cus (?D is equal o

I L4 . 2
(a) 5 )3 ©3 () _35
(&) 2%
6
The value of tan (sin'1 [%B is equal to
- oy 18 24 7 3
(a} E (b) 25 c) 24 (d) 3
R
18
(o 5 s
; in™ X2 |+ cos!| — ||=
£ [sm (200 2
@n/3 /4 ©n/6 (@1
@97,
The equation of the straight line parallel 1o

49.

50.

51.

y=-3x and passing through the point
B.-2)is

@y=-3x+7 (byy=-3x+9

e y=-3x-11 (dy=-3x-7

(8) y=—3x+ 11 :
The intercepts of a line with coordinate axs

are equal. If the line passes through (2,3},
then its equation is

(@)2x+ 3y=5 b)x+y=5

(c) 5x+ 5y =1 (d)x+y=6

(e) 3x+2y=5

If the line y = mx + ¢ is perpendicular 1

y =1+ x and passes through the point (1.7
then the value of ¢ is equal to

(@) 1 (b) ~1 (c) -3 (d3
(e)0

Let A(-1,2), B, 3) and C(a, b be collinear”
B divides AC such that BC =8 4B, then .

coordinates of C are al

: s 62|
@(32) mora ©un ais

(&) (1,11)
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53 ::‘:'l;lm 2 ~3945=0,9x ~Sy+14 =0
X =7y 4 A =0 are concirren
value of & is equal to -
a7 b8
©6

54. The points of intersection of the line
J'-r+2mdthtchde(_t_;}l+yiglam

© 10, @o

@(-2.0.29 (6) (-2 &), 2.0
(€)(4.0).14.2) 4,6),(4 -
- p e g Y (d)(4.6),(4 -2)

§5. The three vertices of a triangle are (0, 0),
(3, 1) and (1, 3). If this triangle is inscribed
in a circle, then the equation of the circle is
[@2x° + 2" -2x-6y=0
) +y* -3x-y=0
©+y-—x-3y=0
{252 + 2y —Bx-2y=0
@22 + 2y -5x—-5y=0

56. The equation of the circle touching the
X-axis at (5,0) and the line y =10 is
(@) ® + ¥ —10x-10y+25=0

)o® + yF —10x—10y-25=0
©XF+y -5x-5y-5=0
)P+ y* —5x-5y+5=0
(€)% + 7 + 10x+ 10y -25=0

57. 1f the radius of the circle
x’+f+¢x+by+3-0152.mmlh¢pumt

{2, b) lies on the circle

@+ ¥ =7 )2+ =4
@+ =14 ()P +y =28
@ +y=1

58. If the line 2x 3y + ¢ =0 passes through the
focus of the parabola x* = -8y, then the

value of ¢ is equal to
(@4 b) -6 (9] (d) -4
(e)2

59. The centre of the ellipse
x:+7y* ~14x +28y +49 =0 is
@0 L) (7.~ 4
() (7.-2) (d) (7. 4)
(e){-7.2)

60. The end points of the major axis of an ellipse
are (2, 4) and (2, <8). If the distance
between foct of this ellipse is 4, then the
equation of the ellipse is

m(x-lf twﬂ)’

b2t 5, mzr -

d]'l_gﬂ.p!‘L.——-s
2 %)

If(-1,0) mdﬂ,l)]mfodofandﬁpsemd
the length of the major axis is 6, then the
length of the minor axis is
(@5 b)5 (c) 10
(e)3 :

62. The eccentricity of the hyperbola

-3 _aw-0
> = 1 is equal to

3 5 5 5
(a) 7 (b) 5 (c) Wi {d) 2

61

(@245

(e) g

63. Ifaxb=7i+9j+10k anda -b=-20, then
lal|bf =
(a) 530
{e) 560

64. Leta=1+2]-3kanda +b=4i-2j+ik
If a - b =4, then the value of A is equal to

(b)580  (c)400  (d) 630

(a) 3 -3 (@6 (@6
(@0
65. if|a|=v1d,|b|=V10,|a -b=V24 and 0is
msletremeenluﬂhthencos&- = .
o) Y8 V6 V18 270
*-.5 {b]-'- lc:}*&g- () =
(e)0

“ If|a|=10 and|b|= xmenlhevah:eof
(@ +2b)-@ -2b)is equal to
(a) 82 (b) 16 (c) 8 (d) 4
(e)0 :




67. ifa<j_s;
ala i-31+3ﬁandb_2;+1_m
}’:}:’i‘ﬁ{axm bis equal ¢ then the
Blo, R e

68. 1fa and b ar

€ position vect
i ors of th
(i )and (1, 0,0 Tespectively and ifptii: 5

a
ngle between the vectors a and bjg * then
L

the value of q js equal to

(@1 )2 ©3

€5 (d)4

59. = 3 ¥
ifa zi+3:|~4& and b =i +3j + 2k, then a
'-ml: ’W!Slarl.nlhe direction of a + b is
(@ (3 + 6] ~2K) m]j%(ahsi-sﬁ)
L v L R
(©) = (31 + 6] — 2k) (&) == (31 + 6] - 3k)
7 f A
s el 4
(eljg(f+2l—k}
70. If|u|=3,|v|=2 and|ux v|=3, thenithe
angle between u and v is equal to
n_ 3n [ TR S T T
(alz UTT fb}E Uf'é‘ fC}EOT—a* (d) )
)0

71. The equation of the plane passing through
the point (-1, -2, -3) and perpendicular to

the X -axis is g2
{a)x=—1 {b)y=—2
©)z=-3 (d)2x+ 3y=5

(e)x+y+2z=6

72. Let L, be the line joining (0, 0, 0) and _
(1, 2, 3) and L, be the line joining (2, 3, 4)
and (3, 4, 5). The point of intersection of ,
and L, is
(@) (0,0.0) (b)(1,.23) (o) (23 4) (d) (3 4,8)
(e (1,1, 1) .

73. The equation of the line through the point
@, ~1,1) and parallel to the line joining the
points (-2,2,0) and (L1, 1)is
(a f__—;=!:-=z—1
(b)y1-x=1+y=1-2
©x+1==(y-N=2-1

Al yri =1

i e TR

(e)x+2=y-2=2

74, If the points

75.

76.

77.

(1,0,0), (0, 3, 0) and
1€ 0n a plane, then the uni (%o,
to the plane 1. € unit normal Vector

R iy i
[a}ﬁ{l+31+2k} {b)%(zhahai]

‘I A - - - -
O7z@i 134k @@+ 26

{elgtﬁi+2]+ai}

The equation of the plane through the Poin
~5,3) and having a normal vector .
n=2i -2j-kis
(@)2x+2y+z=9
{c)2x+2y-2z=9
(€)2x-2y-z=13

(bjzx_ey—Z:H
(d) 2%-2y-z=9

If § is angle between the lines

£=_,_y+1=z__-1and _X+1 =-‘Y.z£’ lheﬁ
1 2 3 3 2 1
cos B =

(a) 5/9 (b) 5/8 (c) 5/6 (d) 57
(e) 6/7

The distance from the point 2,2,2) to the
plane2x —y +3z=>51is equal to

37 NE] i3 N
(@ ED (b)"z— (C)—?‘ [d]T
V3
(e —3'

78.

The angle between the planes x = V3 and
7=421is equal to

(@ n/6 (b)m/4
(e) 0

() m/3 (=2

. Three fair dice are rolled simultaneously. L

a,b,¢ be the numbers on the top of the dic
Then, the probability that min (@, #.¢) ?1615

1 1 s
@ 55 @5 Oz

5
(e) 5

1
®) 25

t
, If A and B are two events such tha 5. s

P(4) =05, P(B) =0.4 and P(4 N B) =0
P(A| (4 U B))is equal to

(a) 6/7 (b) 5/6
(c) 5/7 (d) 47
(e) 1/2 :
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81. There are 37 men and 33 women at a party,

If a prize is given to one

person chosen at
random, then the probability that the prize
£0Cs 10 a4 woman is

—_ 32 33
@ % (®) 3 (©) ® (d) 3%

a7
(e) 0

82. A fair coin is tossed twice, Given that the
first toss resulted in head, then the
probability that the second toss also, would
result in head is
@) 18 (b) 1/a
{e) 5/8

83. The coefficient of variation (CV) and the
mean of a distribution are respectively 75
and 44. Then, the standard deviation of the
distribution is
(=) 30 (b) 31
(e) 35

84. There are 4 red, 3 blue and 3 yellow marbles
in an umn. If three marbles are drawn
simultaneously, then the probability that the
number of yellow marbles will be less than 2
is equal to :

o7

@ 120

38
(e}_ﬁ

©38 (e

(c) 32 (@33

49 47 59
by OFf O

85. In a box there are four marbles and each of
them is marked with distinct number from
the set {1, 2, 5, 10}. If one marble is
randomly selected four times with
replacement and the number on it noted,
then the probability that the sum of

numbers equals 18 is

1 3 5 3
(a) i b) % () 32 (d %
()
32
8. ﬁm(ar—.ﬂ (t-2) 3¢+ 2’]is equal 10
10 t f
(a) 10 (b) ~10 (c) -7 @7

(€) 5

xsin (Ex] for x<-3

87. 1f f(x) = = , then the
xms[-i-x) for x>-3
value of lim f(x)is equal to
-1
(a) 3 (b) =3 (c)9 (@) -2
ey 0
88. umlﬁﬁ_‘}*_:ﬂ.*'l_"'_ is equal to
x50 4x° -9x
- 1 =1 1
(&) 0
sin () .
" 100 tsin (51) el t8
1 1
(a)5 (b) 25 W)E (d) 3
(e) 0
3x+6, if x=¢
= » here
90, Let.f(x) {xz—ix-l. if x<e¢ -

x € R and cis a constant. The value of ¢ for
which f is continuous of R are

(a-7.1 (0)1.3 e)-17 (d) =18
&)2-3
2
91. 1f lim X *® 2 i a finite number, then
k=2 x*'=Xx-6
the value of a is equal to
(a)2 (b) 3 c)4 (d) 5
(e)6
92, 1fx=v10° ®andy= 10078, Ihtn%is
equal to
(a) xy (o) xly (c) yix (dy—xly
e
(e). .
93, 1f y=¢'* "V thendy/dx =
ol Balnq.[in +1)
(a) gglioalax _ (b) 5_..5_;_1,—
aslﬂﬂti: w1 " e&lnqm: 1
(©) 2x+ 1 ¢ 32x + 1)

(6) @x + 1)edontax+ 1)
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oo 4 Xsiny + ysin
X=n, then ¥ 5 (2 7).
(@) 1 (b) =/2

(e)0 (€) -1 (d) = /2

95, Let f(x) = tanx, if 0<ye®

4
el A Ry B
a1

2

differentiable at x =/ 4, then the values of &

and bzarc respectively.
@2=F m2i=% ;= -
Q255" @222 @A @2

©®21-n

ni[Lﬁ[L}}
dx | x dx* \ x?

(@) -36x" (b) ;m" € 72x 8 (dy7ex”
(e) -72x~7 ;

97. Air is blown into a spherical balloon. If its
diameter d is increasing at the rate of

3 cm/min, then the rate at which the volume
of the balloon is increasing when

d =10 cm, is

(a) 120x cm® /min (b) 150z cm® /min
(c) 100z cm® /min (d) 180m em’ /min
(e) 210x crr® /min :

98, The equation of tangent to the circle
(x- 5)2 + y2 =25at (2,4} is

ax—4y+10=0 (b) x+ y=6
(@ d (d)3x-2y+2=0

(c)2x-y= 0
() 3x - 4y-10="0 .
99, If x and yar¢ both non-negative and if
‘ x+y=" thcnthcmaximmnvalueof
in x siny is equal to
?a?f ©6 @5 (d) -6
0
100. Thcnormaltoﬁmcurveysﬁgt the point

sects the Y-axis at

{(2;‘(3} %’ (b) (0, 265) (c) (256,0) () (245, 0)
100
'flif;umjtion fix)= x’e " is increasing in the
101.
I‘I;;-f;"’:; (b) (4. =) © (-4 (@ (-, 5)

(e) (-5 o)

102, 1
X+13y =404y normal to the cupy,
o

= 8 yd
V=3X7 4 0x 4 Bat the

point (1, 3
value of af is equal to ). they, A

(a) 15 (b) -6
ie) 48 ) ©6 (413
103. Let (%) =cos x for0sx st Then, (4
. 3 ’ ‘,"L'ah-
of ¢ which satisfies the con
s clusi
Mean V?]m: Theorem for the ;l;r:zt?;:
[0, /3]s equal 10 fn
i [ a J il 1)
(Bhsin™ | b} sin '[;}
ifn |
(e} sin” (E] @si'( L)
(T
@ si(%)
At
104. | —dt =
T
@2 +C (@ -2"" +c
) SEINT +C
. 25
105. jsmzarx B
c‘;;ﬁfx} cos™ (%)
@) ——*+C " h
<8 an®®)
tan?® (x
tc)tanzs(x)_'_c [d:l zﬁ{ +C
(6) 26tan®(x) + C

106. The feasible region for a LPP is shown &/
" figure below. Letz =50x * 15y
function, then the maximum

be the o
value gil 28
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— 4 2 3
Ll PR | 1 113z
B (1 x?) o (5)5[1"?)2*0
3 8
e R )
3
Al +\8
@3(-7) +c
108. J'{tanzgx) ~cot?(2x))dx =
(aigftan2x+oct2x’j+c
'@}2w2x+6ot2;()+0
(c)%[tan2x—aotzx}+c
[d}:zlftanzxmwtaxhc
{e) %{taan + w_.t 2x)+C
108. fsin’xcbr+fc052x§ﬁ1xdx=
(@-cosx+C - . (B)-sinx+C
[e)x-cosx+C = (dx-sinx+C
(e)cos x—-sinx+C -
i dx
110. =
g sz_—x _ :
IX1 -_1 K Lo :
(a]logl—-——kd1]+cl_ [b]f+|_0g|x 11+C
(© xioglx-1+C {d)log"l‘;|”+0'
(e) -xlog| x -1+ C ¥
111, The value of [ 2% dx is equal to
o sinx
;1 -3 3
=1
@ '3 .(b)E (c}? (d) 3

(e) 1

' 112.The area bounded by the curve y = X2 - X)

- and the line y =x is

@l wl @) o
"8 3 2 6

(S ':335

113, The value of i{x =2| x|y dx is equal to

=1 -3 -5 =T
{a)—z— (b)? ©5 @@= -
() 22 '
e
12 x1%inx
114. The value of I dx is equal to
' =10 l+AEIF1
1 -1 R -
(S)Tﬁ . fﬁ)ﬁ {CJE Ed)sﬂ
(e)0
11516 f(x) = {m" for X20 i en the value of
2x for x<0
Tf(x)dxisequalto
-2
Co@aay) (b2 {c) -3 (@3
. @0 ;
5, . =16
716. The value of Imst’:x cos 2x dx is equal to
g ks 0
QLR s ) 1++2
(a} 1%5 : (] 8&
L2 i =1+
. (Q}T ; i (d]—Tg'—
g

"117. A particular solution of the differential
equation -3'% =xy* with y(0)=1is

2208 ' 2
ta}y=—5~—_ tb)_yn.,‘,—_—;
(c}y=%-2 td}y=i‘22;2

§ =
KB)V=F'_—2

118. The general solution of the differential
equation (x*y + y)dx = (x -2x%)dy=01is

(a) Y —7’::0 (b)x°y+i;=c
@ n?+L=c @ 2 -=c

¥
(e) x®y + o c
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119. The integrating
equation 4 xdy —

@e™
c)e”
e x*

120. Consider
Maximise Z =10x + 5y

Subject to the constraints

(.b}e2l2
@e™

factor of the differential
e dy +dx=01is

the linear programming problem

r 2022

2x +3y <120
2x + y <60

x,y20

Then, the coordinates of the comner poing, :
o

the feasible re

(e) (0. 0).

) (0, 0),

(c) (0,0,
(d) (0. 0), (30, 0). (O,

(30, 0). (O,

(60, 0), (0, 40) and

gion are

40) and (15, 30)
(15, 30)

(30, 0), (0, 60) and (15, 30)

40) and (30, 40)

(€) (0, 0), (60, 0), (0. 40) and (30, 40)
| Answers
Physics & Chemist
1. |(@ 2. |©@ 3, @ |-4 @@ 5 |fe) | 6 | 7. (@ 8 |2 9. |(@ ™
12: o |2 b |13 |@ |14 ]@ |15 @ |1 @ [12.]@ |18 @ 19. [@ |20 |@
. g Zi 7 N O N (I N T R L 2. |60 | 29. & | 30.]00
a o 5@ [ @ [ |@ [%6[@ |37.]0 |38 10 | @ | 40. b
T |4z |0 |43 | |44 |@ |45 |0 46, |2 | 47. |(d ' =
51 () | 52 |« - ) (e l@ [@.]@ [s0]c
R ( dj = (@ 54 @ |55 |@ |56 |0 |57 |@ |58 |6 |59 1@ |60 I
. i | 83 |t . - : ;
et ite ;,J; :: ;Zj ;.: !:J 6. 10 |67 |@ |68 @ |69 @ |70]|0
8. @ |82 b |83 |@ R Y ;dj :g fra) 77 (@ |78 @ |79 |0 |80
o |o |92 ; ' e |87 @ |88 | |89
® |93 (@ |94l |95 |@ |96 | [97. @ |9 (¢ |90 |@
01 l@ |02 @ |103.[@ |104 @) [105.[m |106.|( - |98 |@ |99 |@ 100.| 0
Mm@ [n2|@ (13w |14l |15 (@ 115‘ fc}J oo Tioalio Jislo {nold
: J @ [117.]@ [18.|® :
Mathematics [119.[(@ |120.]@
Llw]2]e [3lm
: 4. | | 5 | ' ;
11. . | (e 6.
ACREACACHTS CARA T @ ]7]© |8 |0 ]9 |©@ |0
e | 22| e | 23 - 16, | @ | 17. | (d —
= (k) | 24 | i) | 25. | ¢ ) [18. | @ [19.|® |20 |6
dw 1321w 33 @ @ |26 | @ |27, | (@ B R
= ) | 34 [ ) | 35 ) | 28. | @& | 29 ibl
| 51- IM 42. | (e) [43. (b)) |44 |(0) | & Je 361w 137270 (380 .| @ | 305
@ |52 () |53 | |54 51 |46 | @ | 47. | @ 48' 39. | @ | 40 rﬂf/
(6. @ (62 [@ |63 @ | e fA |55 @ |56 |(@ |s7 J@ |4 ]@ 500
A ACRERRD 6. [0 |65 @ 66 |67, @ [s8|®m |59 | |60[0@
l\?k‘m 2. 0 ] 6, 14 :: o |75 Ta |76 @ |7 @leel@ [6a]l@ |7 0
@ |92 @ [, | ® |85 .| @ |78 s
.| |93 |® | 85. [ @) | 86 == - | @ | 79 [
101, ) | 94, .| ) | 87, | @ | 80.["
@ 102w T3 © {95 (1@ |9 @ [88. @ |89 |@ 0
tmfe Tl (s 104.§ (@) |105.] (g | @ [97.1® (98 @ |99 @R
il o L@ w2l [nale] el 106.] @ [107.] @ |08 99. | (@ [100.|%
option s correc, I R R N A DR R R e e @
1@ (18] [ne]w [120]¢

Ph
%

e



fAnswer with Explanations |

Physics
1. (a) Power of lens, P = 1

Focal length (in m)
Dimensional formula of power of lens is given as
1 -1
[P]=——==[L
1 A
= L IM°T%]

2. (c) The technology related with the Bernoulli's

principle is used in aeroplane. The shape of wings
of aeroplane is such that the air passes at a higher
speed over the upper surface than the lower
surface.
The region where velocity of air is more, creates low
pressure and the region where velocity of airisless,
creates high pressure, This pressure difference lifts
the aeroplane in air.

3. (a) Sum of the given number

=52332+ 121524 + 1073

= 63183524
Since, the correct significant figures in given
numbers are four in 107.3 with one decimal place.
So, the final result should alse have four significant
figures upto one decimal place,

Hence, final result is rounded off to as,
Sum = 6318

4. (c) Given, initial speed of cyclist,
u = 0, distance covered, s =120 m
time, f =105 :
By using equation of motion,

s=ut+lar
2
= 120=Ux1,0+r1;;xax102.:>120250a
120 £
= a=-—=24ms
50

5. (e) Given, position vector,

r=3+3j
= Ir|=y{3+3=3,2
izlz i+ 3]
Ir| 32
Fmidels Ly .

7

.

e

If & and p are angles made by position vector ¢
with X-axis and ¥-axis respectively, then

I = (cosa) i+ (cosP) §
Comparing with Eq. (i), we get

1
P cosa = — =» cosa = cos4¥
. 2z

= a =45

(b) In projectile motion, horizontal compon_tnt_of
velocity remains constant during entire projectile
motion, because no acceleration acts in horizontal .
direction. Only vertical component of velocity
changes due to variation of acceleration due to
gravity acting in downward direction.

(@) Velocity v of time is function of time r,
= v=k*
where, k is constant.

ie. ve

Hence, graph v versus t is parabola as shown in
Fig (a).

- {e) Gravitational force is not a contact force i.e., it
“is a non-contact force. It is an attractive field

force field which does not include contact
between the objects. Frictional force, buoyant
force, air resistance and viscous force are example
of contact force because these are attractive forces
which require contact between the objects.

(a) Given, my = m, m, = 4m
and K, :K,=1:2

‘We know that, kinetic energy K and momentum
are related as

k=2
2m
= p*=2mK
Dl'l ﬂ=‘¥'m
a_|m X
5 my K,
m 1
i gt
4m 2
=L= i UTI:NE
V8 Tt
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70. (c) According to Newton's second law of motion,
? F =ma
where, F is force, mis mass and a is acceleration.

Observing the system in a tiny interval, where it
travels an infinitesimal distance d, i.e,,

F-ds =mads
dv
= M:m-;ﬂ (' W = Fs and a = dv/di)

= dW = mvdv (edsidt =W
Integrating both sides using appropriate limits,
["aw = [ vav
0 L

= w = miy’/ 2
1 1
=Eml'}—iﬂﬂ'f=xﬂr—ui
= W = AKE
Thus, work-energy theorem is an integral form of
Newton's second law.

71. (&) In inelastic collisions, momentum is conserved
- but kinetic energy is not conserved, because some
part of the energy is wasted in form of heat energy
due to friction. =
In elastic collision, both momentum and kinetic
‘energy are i

12. (b) Since, in tug of war, wo opposite teams pull

the rope with an equal and opposite force of 20kN -

atuchmdofmpc.thcu,acmrdjngtp_thj:dlawof
motion at equilibrium condition, ;
Tension = Applied force

=20kN

13. (e) Given, mass of toy car, m =80 g = 0.08 kg

Radius of circular path, r = 0.8 m
Centripetal force, F =10N
since, F = mv’/ 7

= m=———o‘°svz = P-wﬂ
08

= y=l0m/s

4. (c) Given, mass of man, M,, = 70kg
Mass of cart, m, = 30kg
Speed of cart, v, = 3ms™
Relative speed of man w.r.L. €art, Vi, =4 ms™
= Speed of man, v, =V, =V = 4-3=1ms”
. Speed of centre of mass of system,

; M, v, + mV,
¥, o AL A S

L TO%(<1)+ 30%3
70+ 30

7 Wy, @8 In st
(Vi I8 in opposite direcyjoy

20 A

= —— = (2ms

100
15. (d) The moment of inertia of the circular
platform is maximum when person is at the
circumfererice and decreases as he moves
towards centre with uniform velocity. Since,
according to conservation of angular
momentum, Ji = constant.
Thus, when moment of inertia () decreases, the,
angular velocity (&) increases.

16. (b) Given, mass of solid metal cylinder (m,)

— mass of hollow metal cylinder (m,)
ie. my = Mg
and ry/rg =211

Moment of inertia of solid cylinder A

m
LM
solid 5
.Moment of inertia of hollow cylinder 8.
Inglow = Ma'3

(e) The angular momentum of a particle with
respect to the origin will not be zero

(or maximum), if the angle between the posic:
vector and linear momentum is 90°.

17.

18. (e) Given, mass of object. m=1 kg

The minimum speed at which an object throw®
from the surface of moon, will not come back @

its surface, is called escape speed. .
-, Bscape speed on the surface of moon = 2GM/H

where, G = 667 x10""" Nm?/ kg’
m =734 x10% kg
R=174x10°m

|
.+ Bscape velocity = J2GM/R ) |

5 1.74 x10° |
= 2.3 ks |

B

]
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79. (e) When the body is falling freely above the surface

of earth, then it is acted upon by the force of gravity,
But, the object is not applying its force to any
surface i.e., reaction force on the body is zero during
free fall. Therefore, the weight of the body is zero

during free fall.
20. v) Given, for satellites A and B,
R‘-‘-H.R, =R
Va=2vand vy =?
Wchmthmspcedofntelme.
M
ve —
R
R 2R
=2 h: ‘—"= —
Va J; J; w

Vg =&4=ﬁufy
=2/

21, (b) Given, mass, m, =my=1kg
Distance, r=1cm=001m
Gravirmalpmmﬂalcnergy

- Smm,y
r

_Gxl=x1
001

=100G joule

22. (a) The relative viscosity of blood remains constant

between 0°C and 37°C.
23. (a) Given, Young’s modulus,
¥ =10 xStress
Stress
Strain
Alll=01= Al=011

24. (e) Working of hydraulic lift is based on the
* principle of Pascal’s law, According to this principle,
an increase in pressure at any point inside a liquid
at rest is transmitted equally and undiminished in
all directions,

25. (a) Efficiency of Carnot engine is given as

=10 x Stress = Strain:;la=ﬂ.l

=

T
=1--2 i
n=1 T (i)
where, T; = temperature of sink
and 7, = temperature of source,
From Egq. (i),
T,
e T O
R
= L
L 1-n

26. (e) In isochoric process, the volume remains

27.

28,

29

constant. Le. AV =0
According to first law of thermadynamics,

AQ = AW + AL/ i)
wher, AW =p. AV=px0 =0
/. From Eq. (i),

AQ = AU

l.e. Heat exchanged = Change in internal energy
(e) Surface tension of a fluid is equal to force

per unit length or change in energy per unit
area.

Hence, statement given is option (e) is incorrect.
(b, c) If specific heat capacities of three

identical silver cups A, Band C are s 48y and
$e. then

54:8g:5.=1:2:4
i.e. Sc>8p >8,

which' indicates that amount of heat energy
released in cooling is maximum for the silver
cup C and minimum for that of A.

So, cooling times of 4, Band Ccan be arranged as
ty<ly <t

Hence, A cools faster than B and C. Alse, B cools

faster than C but slower than A

(e} According to given situation, total degree

of freedom, -

f = 3(translational) + 3 (rotational) + 2

{vibrational)

) =3xl+3Ix1+2x2x2=10

(€) (Ve)y = 200mys
T =27+ 273= 300K
Ty =327 + 273= 600K

We know that,
n-—iET“
e = N
= Yoms € NT
M_F.{m-;
= e VF V300V
= (ms)a = V2 X (Vinsh
=ﬁxm

=200 x1.414= 282.8m/s
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31. (e) According to Clay
second law of thermod
possible in which heat
mld_er object to hotter

sius statement for the
ynamics, no process i
lra_nsfer is taken from
object without doing work

32. (@) Mean free path, i = ™

2mnr?

Tl

nr?

Hence, mean free path of the molecule is inversely

proportional to nr,

33. (d) Given, beat frequency = 4 Hz

I, =26cm and I, = 252cm

If f be the frequency of fork, then as per question,

f-f=4
and - L-f=4
Also, -'ﬁ-:'r_3=.2.5_2=_.
4 26
63
= J‘i—zg-fz

i)
(i)

(i)

Adding Egs. (i) and (ii), we get

Fi-h=38
Using value of f; from Eq. (iii) in above equation,
we gel & v
63 Uas 63
= 1-—|=8
£ t’:S"|r2 e fz[ 65]
= Em "265 = 260Hz
Using this value in Eq. (ii), we get
260 f=4
= f=260—4=256]~1z

34. (d) Time period of simple pendulum,

’ I; =3s, L] =L
When length of the pendulum

ie. L, =4Lthen T, =7

We know that, time iod of
T,

T=2|—

g
=
=m=2x3

35. (a) Thesepard
is A/ 2, where Ais wavelength.

36. (d) Given, displacement
executing SHM.
x = a sin 2nft

-:dsiﬂmf

tion between two successive I

is increased 4 times,

simple pendulum.

sznsm _—_'-,TZ:?]“II“LfL

= 65
odes

equa!ion of par ticle

[ o= 2]

Maximum accelera tion,
Umay = w'a
= (21 7a = an?f’y

Since, acceleration is maximum

displacement (amplitude). " high,,
At highest displacement, veloci .
Zero, v i L
ie. v=0
. Pman =4“1f ‘a aF o
¥ 0 N

37. (c) Electric field intensity,
E =3E
Charge on proton, 4, =¢
- Force _expcrienced by a proten moving i ,
electric field,

a

F=gq,.E
_ =¢-3E=3%E
38, (c) We know that, work done by conservarive
force is zero, if initial and final points coincide.
Hence, when a charge of —5pCis taken once

round of a circle, then work done by electric
force (conservative force) will be zero.

39. (e) Charge on doubly ionised helium atom (B
=%
= 2x1.6x107%€=3.2:07"C

3uF 3pF .

4. ®,, P-—w
Cs Cs G |
Crm2ufF  Cor2wf G
CB Cﬁ' - C1 I
8 3u 3p 3

¢, Gy, G5 are in series, hence their equivi®
capacitance is given as
1 1 _l,

—

E+1
+3 3

ir
Again, Gyz3 and C, are in parallel, hence the
equivalent capacitance,
=1+ 2=3pF

[ =Cnt Ca 4 i
1234 Cs and C, are in series,

similarly, Ciaaa-
C”m°=1|.I.F Ny sl."l
= 341 = 3uFand Ciazse7 1

]1

= CIZ 34567

41' (a) Charge on p_rOtOﬂ- gy = .
_ Charge on electron



42,

&

S

46.
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Charge on positron,
9, =Charge on proton

= qP =g
Gp=q,=e
According to first situation,
Proton Electron
Qp —y “—'———Te
Gp-€ e-e
S e AR i
R
K =ke*lr? o (i)
According to second situation,
Positron Electron
95 d
- r 5
kg kee ket
Beie
r M
=  [from Eq. (i)]
= R =F
ie R:FE=1:1
(e) Kirchhoff's junction rule or Kirchhoff’s

current rule (KCL) is based on the law of
conservation of charges whereas Kirchhoff's loop
rule or Kirchhoff's voltage rule (KVL}is based on
the law of conservation of energy.
(e) Resistivity of insulator and semiconductor
both decrease with increase of temperature i.e.
resistivity of insulator depends on temperature.
(d) From given colour coding, the value of
resistance is
R=20x10°2+ 20%
(" Red — 2, Black — 0, Orange — 3
and no colour =+ 20%)

- Valueof tolerance of resistor = + 20000 x -1%%

=1 40000

(a) Manganin is widely used to make wire bound
standard resistors because it is an alloy having

low temperature coefficient. Manganin is

typically 85% copper, 13% manganese and 2%
nickel.

(e) When a charged particle (either positive or
negative) enters into a magnetic field
perpendicular to it, then it moves on circular path
into the magnetic field. Thus, when an electron
and a proton moving with same velocity v enter

into a uniform perpendicular magnetic field, then

both move in circular paths.

25

47. (d) The current sensitivity of a moving coil

48.

]

51

galvanometer is given by

_8_naa

¢

where, 1 is number of turns of coil, B is magnetic
field, A is area of coil and C is restoring torque per
unit twist.

Similarly, the voltage sensitivity of moving coil
galvanometer,

Ly

0 _nBa
v CR

where, R is the resistance of coil.

So, when number of turns of the coil is doubled,
the current sensitivity will be doubled as I, «n
while the voltage sensitivity remains unchanged as

n P .
v w5 and the resistance of coil increases in

T =

proportion to the number of turns of coil.

(d) Given, earth’s magnetic field,
B=04x107°T

Radius of circular loop,
r=mem=nx107m

We know that, magnetic field at the centre of
current carrying circular loop,

bl
2
~7
= 04x107 = 22 X10 x1
2xm x10
= I=02A
(a) A solenoid is a long coil of circular loops of

insulated copper wire. Magnetic field lines are
produced around the solenoid when a current is
allowed to flow through it. The magnetic field
produced by it is similar to the magnetic field of a
bar magnet. Thus, bar magnet and solenoid both

‘have attractive and directive properties and the

magnetic field at the axial point is same for both.

I,
¢) We know that, I =-%
() _ s = 5
where, I, is rms value of alternating current and
Iy is the peak value of altermating current. Thus,
rms value of AC current is 1/+/2 times the peak
value of AC current.

(b) Magnetic energy stored per unit volume in a
2

solenoid is given as E, = Lk
2u,

where, B is magnetic field inside the solenoid.
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Th . P
€ encrgy stored in a capacitor per unit volume is

given by

1

EI:EEDE‘I

E, _B /3y, B

E, 1 g? E '|.|,{:|,s¢J
2 :
B%?
!-Ez_ ['-'C=1f f"usn]

52. (d) Transformer is used to convert low
in high AC voltage and vice-versa wlthuu‘:.c i
changing the frequency of AC. Transformer can
not work for DC source, because due to constant
flux, there will be no emf induced in primary or
secondary and hence transformer will be burnout.
Induction furnace is an application of eddy
current. When armature coil of AC generator is
rotated in uniform magnetic field, then emf is
induced across it. Thus, mechanical energy is
converted into electrical energy. L-C-R series
resonance circuit is used to tune radio signals. The
torque capacity of magnetic brake depends on the
magnitude of magnetic flux generated.

53. (d) Given, ACvoltage,
V = 330sin(100x 1)
Vy =330V
and I = 1.5 cos (100 =t}
I, =L5A
..Capacitive reactance,
V.. Vo2 V, 330_ .
=‘m=—°—f=— ==——=220V
e T -Tofo2. 1 LS

54. (d) Radiowaves are used in cellular phones to

transmit voice communication. Typical frequency
range for cellular phones is 900 MHz to

1800 MHz which comes in ultrahigh frequency
range.

(e) Some of the infrared radiation coming from
sun passes through the atmosphere, but most it is
absorbed and re-emitted in all directions by
greenhouse gas molecules and clouds. This effect
warms the earth and hence, it is called green
house effect. Thus, infrared rays cause green
house effect.

(b) Power of corrective lens, P = -40D

:.mmlmmh.1==%= L‘ i AYem

since, power (or focal length) is negative, hence
given lens is concave lens with focal length —25cm.

57.

58

59

S

61.

(d) As the densit
the ¥y of a medium j
refractive index increases. Thus TI::E

: asgg, ils.
index of air decreases with its dens;

mi'l'acl'

(e) Wh hmde[yl )

e €n a plane wave front is incj

_ is

prism, thin convex lens and a concaye " 2 th

separately, the i, :
Y, the wavefront(s) emerging

thc_ convex lens and concave mirroy aremu\,l.,t fqmm

while that through the thin prism is |;||a.s-,,t il

(d) In Young's double slit experimens wh
whole apparatus is immersed in a HQI:id e.;n
refractive index y, then fringe width is d

by u times. .

i.e. ﬁ“ﬂ“iﬂ=_ﬁfﬁﬁﬂl=uﬂﬁmﬂ=ﬂﬁ

(e) Since, the reflected ray of A i
polarised and reflected ra¥ of B :: cfgﬂh
pular! s:_:d. hence, ray B falls on the glass slah 5
polarising angle i,. Thus, i, = 60°
- According to Brewster's law, refractive index 5
glass, :
p=tani,
= tan 60°
=.3=1732

(b) The ratio of momenta of a proton, a neutro
and an electron are given as

Pproton * Preutron * Peleciron = 321

Since, de-Broglie wavelength,

A= 2 = Ax 1

P P
e Hr:)wn : ;‘ncmmn :lxelcﬂm:
1
=—:—:1=2;3:6
321
(d) Cadmium is not a photosensitive 0 visible
light because its work function is too much
from the energy of visible light.
() Mass of substance,
m=5g=5x10"kg

¢=3x10° m/s
According to Einstein’s mass energy equivalet®
. Energy, E = mc?

=5x107 x(3x10%°

=45x10"]
(b) For lighter nuclei, a nucleon has only f¥
compatriots to bind with, so average binding
energy per nucleon is low.
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(a) Total binding energy in H-atom,

E == 34eVv
If nbe the energy level, then
136
BEe-_—_
HI
= —3.4:":23“5: e
= H=2
nkz 2xh_h

~Angular momentum = —
2n 2t

() In a nuclear reactor, the ratio of number of
fission produced by a given generation of
neutrons to the number of fission of the-

preceding generation is known as multiplication
factor. ;

(d) LED stands for light emitting diode. It is a
special purpose diode operated under forward
bias. Zener diode and photo diode are operated in
reverse bias. : :

(e) since, potential at A is greater than the
potential at B. So, both diodes given in the circuit
diagram are in forward bias. Therefore, these can
be represented as shortcircuit in the circuit
diagram as drawn below i

Hence, this circuit is balanced Wheatstone bridge.
Therefore, resistance R; is useless. Now, circuit

diagram can be shown as
30 LoeR
A B
20 40

-.Equivalent resistance,

IGx6
Ry =0+ 6|2+ 9=

+6

=360

-

69. (d) When solar cell is illuminated with light

photons of energy (i) greater than the energy

gap (E ) of the semiconductor, then electron hole

pair are generated due to absorption of photons.

The three basic process involved are : generation,

separation and collection of electron-hole pairs.

(i) Gemeration of electron-hole pair due to light
(hv > E,) close to the junction. —

{ii) Separation of electrons and holes due to
electric field of the depletion region. Electrons
swept to #-side and holes to p-side.

(i) The electrons reaching the r-side are collected
by the front contact and holes reaching p-side
are collected by the back contact. Thus, p-side
becomes positive and n-side becomes negative
giving rise to photo-voltage.

70. (b) In case (a), when A= Oand B=1

For OR gate, outpit,
Y=A+B=0+1=1
For AND gate, output,
i Y=AB=01=0

_ For NAND gate, output, ¥ = AB=01=0= |

For NOR gate, output, ¥ = A + B=1+ 0=1=0

In case (b), when A=land E=0

For OR gate, output, ¥ = £+ B=1+ 0=1

For AND gate, output, ¥ = AF=1.0=0

For NAND gate, output, ¥ = AB ;ﬁ1=_ﬂ =3

For NOR gate, output, ¥ = A + B=1+ 0=1=0
Clearly, from case (a) and case (b), we see that OR
and NAND gates give output of ¥ =1,

(&) Given, carrier wave frequency,

S =200MHz = 2x10° Hz

. Wavelength of carrier wave,

(b) In a communication system, transducer is
used to convert energy from one form to another
form.
Repeater is used to extend transmission, so that
the signal can cover longer distance, ]
Amplifier is used to increase the strength of low
frequency signal and attenuator is used to stop the
flow of signal and antenna is used to radiate the
radio signal.
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73.

74.

75.

77

(@) Among the given o

aluminium sy},

phate contains th
of oxy_.rg_en atoms, i.e. 12, The ron;T:El:ff“ o
aluminijum sulphate is Al,(S0,),.

L
Ption one mole of

(d) Law of multiple proportions states that if two
elements can combine to form more than one
compound with each other the masses of one
element that combine with a fixed mass of the
other element are in ratios of small whole numbers.

Among the given options {a), (b). (c) and (e)

(illustrate the law of multiple proportions but H,0

and H,S does not illustrate the law of multiple
proportions.

() Number of electrons in X* =10 electrons

-~ Number of electrons or protons in X=8(Z)
And atomic mass =no. of protons + no. of neutrons
S Atomicmassof X =8+ 8=16

78,

Now, given that number of protons in ¥ =13——

and numb;r_ of neutrons in ¥ =1.5% number of

electron in atom X

=1.5x8

~.Number of neutrons in ¥ =12
Thus, atomic mass =12+ 12=24

Then, the mass numbers of X and ¥ would bein

the ratioof 16 : 24 or 2: 3. :
(a) Given, mass of particle = 66 x10™" kg
Velocity =1x107ms™

i’lantk's constant = 6.6 x107"! Js

de-Broglie wavelength, 4. =?
h 66x1074Js

-1

kgms
A=y (66x107 x1x10)
=1x10"m :
14 : pA=10""m
or =
(d) The structure of chloroxylenol and terpineol
is as fo].lovgs H "
1 ‘: “CH; i i
- a HC"™  CH;
Chloroxylenol Terpineol

79,

80.

o

(Engineering} Solved Paper 2023

(e) Given, mass of the paricle < 663x102

) = 663w g0

Particle located with an accuracy 1
=1 xign

Planck’s constant, h = 6632104 Is

Uncertainty in velocity = 7

According to uncertainty principle,

h
Ap-Axz—
P 4
meAv-Ax = —}-i—
¢ 4n
34
6.63x107 x Ay x1 x107%0 = $63x107%
4x3l4
663x107*
V=
663%107 x4 xdx1070
=79x10°ms™
= 8x10°ms™"

(b) Among the given option, AIC; contains z
incomplete octet as Al-atom in the molecules
¢lectron deficient due to presence of only

g-electrons in its valence shell.

{Lewis dot structure of AlCL)

; s . (<) involvest®
(¢) Among the given option, unl)' B
change from sp® to sp’-hybridisation of the¢

atom.

(c) AlCl, +ClI"— AICL,
() ts2?)

(a) CH, + 2Cl;—> CHLl, + 2HC
() LA

b) NH, +H' —» NH{
( }cvl‘: 1‘!33
(d)H,0 +H' — HO"
(i (527}
() BCl, + Cl;—>PCls
{Fi} (sp’d)
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81. (e) The dipole - dipale interaction energy bétween
rotating polar molecules it proportional to -IT
where, v is the distance between polar mo:emles
82. (b) Metallic radius (r) of "X = 3464 pim

The relation between edge-length {a) and radius
of atom (1} for bec lattice is /30 = 4r

&  ax3464
a= = — =8
) ST R

83. (e) Given,

Standard enthalpy of formation
A H, CH (g = - 75 kJ mol™
ApH,HO() =- 286k mol™,
A, H,CO,(9 = - 393kJ mol ™!
CH, + 20,—CO0, + 2HO
We know that, AH,___,
= IAH, (product) — ZAH, (reactant)
AR, otion = [AH(CO,) + 2AH (H0)]
' - [{AH{CH,)]
=[-393+ A-286)] - [-75]
=[-393-572)+ 75
=[-965+ 75]
= -~ 890kJmol™

Moles of CH, ~Amount given |
Molar mass

22 02
16 .
Thus, amount of heat evolved when

0.2 mole of methane gas isbumt-%?- 178 kJ

84. (b) Among the given options the correct relation

between C, and C,, for one mole of an ideal gas is
givenasC, =Cy + R

85. (d) Reactions that go almost to completion have

high equilibrium constants.
For a reaction, aR w=== hp

i
K. Rf

The lesser value of equilibrium constant [i.e. in
case of option (d)], shows that reaction is
favoured in backward direction, i.e. concentration
of reactant is much larger than the concentration
of product.

“a

87.

88.

29

(e) 2472 B4 G K =16 coodi)

4 Qv X K, =25 i)
Multiply Eqs. (1) . (ii) with liwe get

A—%B+l—zc“;x,=ﬂﬂ'“ o )

B+ lzcw-* X Ky=(29" cee{iv)

On adding equations (i) and (iv) we get
A+ 1231—- XK =062 e29'?

A+%B-—"X;K=2O

(a) Let the oxidation state of Br in BrjO, be x and
we know that oxidation state of oxygen is -2
I+ (Bx=2)=0
x-16=0
16
X=+—
3

Thus, the oxidation state of Br in Br,0 is ~

(e) Given, ‘Ere“*.em“ =077V

for Fe* + e — Fe**
o

E_a.g’“ s

for Agt +e—oag
Redox reaction,

Ag(s) + Fe* — Fe™ + Ag™
o 1] @
Bon =By pagarag * Ereme me)

=08+ 0.77=-003
Thus, the reaction is feasible, if £, is positive

but if B,y is negative then the reaction is not

feasible. Thus, among the given option reaction of
option (c) is not possible.

(e) Let the mass of the solution =100g

Given, that 20% urea = 20 g of urea and 80 g of water
. Mass of urea by solvent = -3% ®100= 25%

For options (a), (b), (c) and (d) mass of urea
dissolve in solvent is come out to be 25% but in

(e) It come out to be 50%, Thus, option (e) does
not conform to the required composition.



30 KERALA CEE (Engineering) Solved Paper 2022 \

80. ¢d) Vapour pressure of pure liquid X,
p, = 200 mm of Hg

Vapour pressure of pure liquid ¥,
p, = 300 mm of Hg

‘3 2
A, = ;andx,=;

Now, p; = 200x;3+ 3ong§
=120 + lzozzmmOng
97. (®) Given, reaction 34— product
The rate of decrease in [4]

:::-‘EA;._ [0-1-0.4]
———

20
={-03) o3
= —_ =
20 300015
92. (b) Half-life period of a first order Ieaction

f/2 =20 min

For first order Teaction, t,,, = 05%
i 0.693

Bz

Also k= .?.303103[[111!131' pqnccntraﬁ_ﬁn}
t Final concentration
< For Egs. (i) and (ii) we get

a_62§=£@log[ 100 ]
by ot P100- 999
;_ 2303%20 g[@] '
0693 o
=199.39 ~ 200 min

93. (d) The gas that is adsorbed to the maximum
extent on 1g of activated charcoal at a given

(i)

temperature is #-butane as its critical temperature

is high among the given option.

We know, that higher is the critical temperature

higher is the extent of adsorption.

(c) No appreciable activation energy is needed
with regard to physisorption.

(d) The correct match is

A —» (iii); B— (iv) ; C = (ii) ; D = (v); E = (i)
(A) Saline hydride (iii) BeH,
(B) Electron - deficient hydride (iv) B,H,

(C) Electron precise hydride (ii) CH,

- (D) Blectrap - Tich hydrige

97.

28,

99

(B) Metallic hyqrige

electrons absorb ¢ il
nergy cory
region of vigjy ¢ omespong

{a) (NH“ZCY:O}

A

=3 N +
d . P #
ichromate

gen

'Cr;)i
gas

(b) Bapy A
Mwm;&:a:-—-pﬂa + 3,1

(¢) NH,Q +N
Amm :‘ ikt ag) ;ﬂl?nz':dq)‘_"‘)

chioride Ttrire

Na:lg +2m00) +

iTogen

RBas

() NaN, —nag 42 y
Sodhumote: | sodm . Dipnppmon

(&) NHNOys) 23014 mpt
Ammonium nirate

¥ 5'3:5‘1'1.'

Chleiy

(a) Dichlﬂrodiﬂ_ucuromelhane (CCLF,) is also
known as freon-12. It is used as refrigerant

(e} Among the given options, Zn, Cd and Hg b
high volatility as they have low boiling poinis.

100. (b) Cr** (34%) acts as a reducing agent because i

gets oxidised to Cr** (34% which gives hal-filld
1y level.
Crit —Sr g o
AT 11T
3d4 | AT |

Hali-filled
1y level

Whereas , Mn> (%) acts as an oxidising agen!
and is reduced to Mn** (3d°). It is a stable
hal{-filled electronic configuration.

S .
KRN Lm;

- {Stable configuraos!

L
101. (e) [Co(NH;);NO,]Cl, and [Co(NH);0NOL:

linkage isomers. : e
Linkage isomers are those isomers w el
same molecular formula but differ in g

of ligand atom to the central metal at

e o4
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102. (a) Magnesite is not an ore of |
nd ron, Tts formula is

(b) Haematite Pe0,

(€) Magnetite- Fe,0,
(d) Sideﬁbe-FeCO

(e) Iron pyrites- Fes,

103. (d) The averall complex dissociation equilibrium
constant for [Cr(H 0,1 fon = 5x107'2,

The overall stability constant of the complex

104, (b) The correct match is
A > (iii) ; B = {v); C = (i) ;D= (ii) ; B > (iv)

{A) Alkane (ili) cn,wqi:u —CH,
CH,
{Isobutane)
(B) Alicyclic v).
compound
{Cyclohexane)
. OH
(C) Benzenoid {i]-
aromatic pm.l.nd
T .7 Phenol
It h 4D
JOH
(D) Non-benzenoid (iijl -
arpmatic compound ; kv
Tropolone
(E) Heterocyclic {ﬁi)@
‘Puran
105. (b) Given,
Percentage of carbon = 3871 %
Percentage of hydrogen = 9.67 %
Percentage of oxygen = 100~ (38.71+9.67)Pb = 51,62%
Given | Molar :
Element | amount | massin | Moles H:.lln“n!
(%) | gimol ,
C 38.71 12 38.71 3,23
MRt My il
H 9.67 1 9.67 9.67
T = TR
o 51.62 16 | 5162 323
Tk B T

gg Ee empirical formula of the given compound is

I 1
106.(c) we cwy
wh Aol o,
2, d-dimethylbutane
Gy, €, €y, C, are primary carbons while C, and
C, are tertiary carbons.
H
7.0 § THY
H-C
l HHH
H—CH
H—CH

L
H——Cl H
H
2, n-propylpent-1-ene
From the above structure it is clear that
2-n-propylpeni- 1-ene contains 23 o-bonds and
Ix-bond.

108, (c) Among the given options, 2-methylbutane
gives four isomeric monochlorides on
phutadmmaldlkﬂ'hmuon

LI N
;v(qx

Cli OH
O:N NO y ywarm O2N NO
-HCl
NO,

NOy
24,6-trinitrochlorobenzene
Due to the presence of 3 —NO, (electron
withdrawing groups) 2, 4,
6-Irinitrochlorobenzene is more reactive
towards nucleophilic substitution reaction as
compared to other aryl halides given in options
as they require high temperature and pressure
conditions to form corresponding phenols.

'10. fﬂ) HO\@/OH

Resorcinol
[Benzene-1,3-diol]

2mti.'hylbulane




111. (a)
OH
OH
? OH
OH
NO, @ [: : @
m-nitrophenol
M phcfe?:] NO,  Phenol
(m P‘Tﬂl}'};ﬁl’mnm )
The acidity order ;
m>1>w> 11.Gf the given compounds is

* The nitro- : .
The presence of thy. eon " Lidawing group.
para-position d 15 group in the mwta or
b N decrease the electron density in the OH
ond maki . ¥ e

A ak]ng proton  donation easy. Now,
para-position has more electron withdrawing effect
than that of meta-position (—NO, showing only
~I-effect). Therefore, 111 is more acidic than I and
other given compounds.

* Phenol does not have any group. Thus is acidic
character is less than I and IIT but more than IL

» Next, —CH, is an electron-donating group {(+])
which increases the electron density in the —OH
bond making O—H bond stronger. Due to which its
acidic character decreases as compared to, ITand IV.

112. (a) CH.CH.CH,CH CHO represents valeraldehyde.
The prefix ‘valer’ is used in common names for five
carbon atoms in straight chain. In IUPAC
nomenclature, ‘pent” is used for the same.

113. (b) Toluene on treatment with chromic oxide in
acetic anhydride at 273 K to
283 K gives benzylidene diacetate. The reaction

involve is as follows :
_-OCOCH;
CH; CH CHO
OCOCH;
Cr0y H;0%, A
s —_—
(CH,C0),0
Toluene Benzylidene diacetate Benzaldehyde
114. (d) CH,NH, ,CH,CHNH,,
Methanamine  Ethanamine
HyC—N—CH; NH,
or . O ©
iy "
A i nzenamine
N-methylaniline  N.N-dimethylaniline (Aniline)

Among the given compounds of amine
benzamine is the weakest base as an elecy;,
withdrawing group is directly attached 1, i
Lone pair of N is delocalised on the benae,
due to resonance and are not available fo, ™
donation, N-methylaniline and

N, N-dimethylaniline are stronger bases than
aniline due to +1-effect of —CH ;. Where,,
ethanamine is the strongest base because 5
electron donating group (Le. CHLCH;) {41 o
—CHy <+ [of —CHj) s attached to it,

115. (e) The product formed when benzene
diazonium fluoroborate is heated with aqueq,
sodium nitrite solution in the presence of copy,,
{s nitrobenzene. The reaction involved is as

follows :
NO;
@ + Ny + NabF,

Nitrobenzene

+ =
N;BF,

©

Benzene diazonium
flueroborate

NaNO,
ey
Cu, A

116. (a) Among the given options glycogenisa
multibranched polysaccharide of glucose.
Glucose-monosaccharide. Lactose, maltose ang
sucrose are disaccharides.

117. (¢) Sodium jodide.

118. (b) Conveyor belt is manufactured from
neoprene. Its structure is as follows :

CH,—C = C—CH
Cl H
Neoprene

[ Synthetic rubber]

119. (¢) Paracetamol is a non-narcotic analgesic
drug. '

120, (o) Nitrogen dioxide is the primary precursar!
photochemical smog that can be metabolised ¥
plants. CO, and SO, are not a part of
photochemical smog whereas ozone and PAN
are secondary precursors of it.
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Mathematics

T. (@) letA=1{1,2,3,4, 5 and B=1{1, 2, 3, 4) 5. (e) Given that @ be a binary operation on @ —{0}

Given that R :A— B such that
(@, by e Riffa + bis even

Thus, (L, 1),(1,3),(2,2),(2,4), (3, 1), (3, 3), (4, 2).
(4, 4), (5. 1), (5, 3).

Relations exist and all {(1, 3), (2, 2), (1, 1), (2, 4),
(3,1),(3,3),(4,2),(4,4), (5.1), (5. 3)} eR
Thus, n(R) equals to 10.

(e) The given function is fix) = f,.r’ - 2x - 63)¥2
xeR
We observe that f{x) is defined for all x
satisfying, (x* - 2r - 63 20
(x*=9x+ Tx-63 20
Xx=-9%+Ax-H =0
(x+7x—-9% =0
-T2x=59
x e(—o, = T]U[9, =)

bus

. (a)letA={xez;-1 *_f.;c{4}
='{“If ﬂl‘ j 2, 3}

and B={x Ez:ﬂ{§53}= (id 30 % 6)

Thu-slr AHB ] {1- 21 3}

4. (b) The given function is

x4+ 2 x=1
fi)=44x-1 , 15x<3
Xx+5 , x>3

Then, check continuity at x =1 and 3 and all other
points f is continuous. $o, option 4, D, E are false.

Now, check continuity at x =1
lim fix)= lim(x+2) =3
x—=+l X"

and ll:l]:lf{}}r— Lht!._[‘l.f—l]:iﬂﬂdfﬂ]—a
x=4l x =+l
Thus, l_iuﬂi‘fm=fxm'lﬂ_[ﬂ=fﬂ}

Now, check continuity at x = 3

lim f(x) = lim (4x =1) =12-1=11

x—43 53

and lim f(x) = lim (x* + 5) =9+ 5=14
X =, =3

lim f(x)

x—¥

lim fi{x) =
x=3

Hence, f(x) is not continuous at x = 3

such that a @b =%

Then,1 © (20 (30 4)

4

3 ; a
=10|20|= Usinga © b =—]
| (4]] [Cries b

¢
2
kjf“]

'3
10(2)
3

T e
8/3 8

6. (e) Let f: R — Rdefined by f{x) = cosx
- Clearly, f(0) = cos0 =1and f(2x) = cos2x =1

So different element in R may have same image.
Hence, f is not an injective on one-one.

: Again, since the value of cos x lie between —1to 1 it

follows that the range of f(x) is not equal to E its

' codomain. So f is not onto.

But f{-x) = cos(—x) = cosx = f(x)
~. fis even function [~ if fl-x) = f(x), then fis even
function]

- (c) Given that

nA U B) =9?,_n{AﬁBj =23and n(A — B) = 39
So, we know that

MA - B) = A} - AN B)

= 39 = md) - 23
= nA) = 62
Thus, n{A' U B) = n{4) + m(B) = n{A " B)
=5 97 =62+ B - 23
= = mB=97-62+23
=]20-62=58
Thus, n(B) = 58
B+ 4i
be}ﬂi?mthatz-l+y
_8+ 4l -3)
A+ 30 -3
8+12-24i+ &
g 1+ 9
20~ 20i
10
=5 7=2-2i

Let a be the acute angle given by




.

34 KERALA CEE (Engineering) Solved Paper 2022

lana =

Im(z)f J:ﬂ
Re(z) 2

= a=tan"m=§

We observe that Re(z) = 2>0and Im @B==2<0
So that the point representing z lies in the 4th

quadrant
-7
al o i O
B@=-a 1

9. (c) We know that
. lzi]+ 22| 2z, -z,
= |e+l|+|z-Fz2lz+D-E-2)|
= |z+1]+|z-2]23

Hence, minimum value of |z + 1] + |z - 2]is 3.

10. (e) Given, z = %{7'—[}-
(B9 -14i-1)
3 3-i
_ B+ D48 -14i)
= 3-§

_144+14+48i——42r'_158-+6i

3§ 3-i
_ (A58 + 6()(3+4)
A 941 :
474 6+18i +158i
i T R LRt
=%7-6—I=468+17.—6i

z=/468’ + 079’

2'=_1f2]90 + 310 =+/2500 = 50

50
) 5
11. (b) Given, [’TmTu-TJ

50
’[(1 3-1))(3- ]
[ - 30))(3~ ﬂ]
AT o
[3 10 - 3] =[?J t(ZJ
12. (a)Since, z* =7-5

= @Ot =7+5
Im (@)% =Im(7+ 5) = 5

141 1Y)
13. (b) Given, [] _',] {mJ
{0+ 0 + i) _[ﬂ"ﬂ'ﬂ“ﬂ]ﬂ
g-na+n) \a+0d-p

(]2 r-er

=)+ =207 =-2i
Modulus of above expression is |-2i] = 2

14. (e) Given that, if z, and z; are two differen;
complex number with [z;] =15 2,2, =1

" Thus, L i
- 4]
-3z - 773
(n = 2E =2
h-zzm-azn+ 7,227
T2z —fn -akh+ 2
-7z -5+ 233 5.
| -5z - 45+ 4%
y A _—1.
15. (&) ol
B-1,% C(3.3)
Since, ABC is isosceles triangle.
S0, AB = BC
b

S+ D+ x =7 =q-1- 3+ (x-3

=x=7=164+(x -3
S x —14x + 49=16+ 3T —6x + 9
=24=8x
=x=3
(d) The sum of first 24 terms of the series
9+ 13+ 1T+ .oivni S
24 :
=—2—{zx9+124-1;-u

16,

=12{18 + 23x4}
=12{18 + 92} =12x110=1320

17. (d) In the AP, 5
Tg=a+[16-1d =67 "[‘jjll
and T,=a+(7-)d=T2 S



18.

18.

KERALA CEE (Engineering) Solved Paper 2022 35

Solving Bqs. (i) and (ii), we get
a4+ 154 =67
a+16d =72

(=) (=) (=)
~d==5

= d=5

Thus, a=67 =155 =67 -75=-8

Hence, first term is —8.

{d) Given, first term of GP series = 3
and mth term is =({a,) =ar" ' =37"~!
Also, a; +a; =60

=371 4371260 [where ris an common ratio}
= r+ri=20

— P +r-20=0

= (r+5){r—4)=0

= r=-5,4

Thus, common ratio of GPis 4 m':—s

{b) Given, nth term of the series = n+( )
n=L23_.. .

5 =-;’- 22 +(n - 1)d}

= ;‘;-{zxumo-u $ 1
[“a=La+d=2andd = 2-1-1]" :
=20{2 +(39)- 1} =20 x(41) = 820
@ n
(c) Since, 11th term of Ena',,r""isar %
"=

“Thus, 11th term of geometric serics

s :
Enz x(-2) =(2)%(-2)" !
=2x(-2)" =2x1024 =2048 .

(a) Let 5, be the sum of the first # terms of the
series 4) +d, +,... and given that §, =n” +4n

Sum uf(ﬂ—l]ltemls is§,_,=(n-17+4(n-1)

= =20+ 1+4n-4
=nt+2n-3
We know,

- summ of p term is equal to sum of (# — 1) th terms +

nth term

= 8, =8,_, + (nth term}

= (mh term)=S§, -5, _,
=(# +4n) - (n +2n-3)
=n+3

1 & (kY
22. (e)di\ren.r,,:r—z[ M=1,2,3.
nk=IL i

(]
= r,n=iz[—k-]
10#=110
r
i +[1 [12]
o 10 10
H_L 100
10 100
-ll 1 +3% ... +10%)

1 {m {10 +1)(2x 10 +1}}
" 1000 6

L {lmle}
w00l s

231 77
“s00 200

23. (b) The number of arrangement containing all
the seven.letter of the word ALRIGHT that
begains with LG is 5!=120 ways

{c) We can have either 4 digit or 5 digit number.
First consider 4 diglmnmber Wecan take 6, 7, 8at

the thousand place. The next three places can be
filled in = *C; x 3 wa}r

24,

1.3
<4 : T
=4x3x2x3=12x6=72
‘We get 72 such number. For 5 digit number, we can
choose them in 5! ways i.e. 120 ways.

Thus, total number of numbers is equal to
724120 =192,

(@) The number of digit =9

Given set is {2, 4, 6, 8, 10, 12, 14, 16, 18}

Exactly 4 elements are to be chosen of the above
set. So, number of ways *C,,

9!
=
41x5!
=9n8:7x635!
4xIn2d x5

Soweget"ﬂ', 3=

=126

(¢) Given, ''F, =7920 and ''¢, =330
11! ;
(1 -y
11!

=

=7920 i)
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From Eq. (ii), we get

1
ul—ﬂl= 330-r!
= 7920 = 330-r!
= = r=24=4l
= r=4

Hence, the value of ris 4.
27. (a) Given that the binomial expansion
x=2A=(x+ (=27’ :
= %10 =27° + °G (0 -2
+ %002 +
Thus, the coefficient of x%° is

9
L] 3
Ca= = - x8
32 3 x6!

==-672 -

28. (c) 3+ 2'° we know that,
=2+ 0+ 2}
=190+ N° +

+2c2)%+ 00+

Thus, a; + @, + ... + dig
¥l lﬂco{?_llﬂ + luCIIZ}g = T

={z+n“‘ =39
29, (B)IF"Cs+ "Cy=""Cs

We know that, nand rbc nun-negative mtegcr such
that r < 7. Then"C, + " ="*lc.

Here,r=6andn+1=>51
~on=50

3 4 -5 41
30. (b)Given.As[l ,__2]mdA.B-[5. —13}
cdetd=—6-4=-10 .

’c_:,m"{—zy‘}’ B

106,2)° 1+ 2
+ lﬂcin{z:lﬂ- '+ r}lﬂ

+ 106,52

r=1%

=2 4]
= A"]-—ad'“'= 2
-10
_1[2 4
101 -
-5 41
AB =
[5 -13]

Multiply both sides by 4™", we get

831[2 4Y(-5 41} 1(10 30
ol -3){s -13) 10(-20 80

oo

=2
31, (d) Given, A=|1 1 =l
1 0 3

(&) Given

o=’ ;)

- -3 3)

= |B"|=8+6=14
21

=|A|=203- 0 =1(+1+ 3 = 2-1)
=6-4+2=4
3 4 -1
adja=|-3 8 +l]
1 0 1
Now, B= |AladiA
3 4 -1
B=4-3 8 1‘
1 0 1
12 -16 —4
= B=[—l2 32 4
4 0 4

= |B|=12028 +16(-48-16 — 4128 =101

x 4 0
2.2 -=x=0
G a8

=:- xiz+ X+ 4f-x-2)+02-2)=

.ﬁ.

o

M.

x4 2 —4x-8=0

= P -2-8=0
(x-4(x+2=0
= x=4-2
i 35
. (a) Given, A=[2,0,6]B=(7 -2
6 6
3 5
AB=[2 0 6}a|7 -2
6 6,

= [42 46)

(b) Given A is non-singular matrix and

o104
T202 1

adj(4)

Since, A =
| Al
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=adjd =(|4ya™)
Since, M_I =T

= |Al.|a7"| =1
1
= Al = —
A
" 1 1 =1
NGW.rA‘l=—{~m+ Bysi=a)m=t
4{ ) 2
Thus, |A|_.1—2__2
) 1{-10 -4
Now, adjd = |A}A™ == 2=
. 4t 2{ 2 l]

= gl P

ina cosia+ 8 cosa

35. (e) Given smﬁ cos( + @ _cosp

—anl siny cos{y + @ cosy
ina cosacosB -sinosin® cos
=[sinp cosPcosB—sinPsing cosp
siny cosycosB - sinysin® cosf

=[sinf 0 cosp

ina 0 cosolf
siny 0 {

cosy

=0

3x
36. (c) Given, -2 :2 <7

3x+ 2

z2=2

x4+ 224
xz—6
xz-2
Ix+ 2

2
= Ix<ld -2
— x<4

L el

<7 -

~A{x:= 22 x <4} is required solution set.
37. (c) Given inequality, [3x + 4/<7

= (3x+ 4 <7and—(3x+ 4 =7
= I <3=Ix+ 42T
= .7:51::u¢'2~-;—E

Thus, x E{—ll 1:|
3

[ Gy C; — {C5 0088 - C, sinf}]

38.

39,

40.

41

(e) Given that, the solution set of the inequality

-8 4
a4+ Ix|s6is|—, =
ja + 34 [3 ]
=b a+3x<6and—a-3x<6
= Xﬁﬁga,#—x56+ﬂ

~6=4
= Xz

3

- 4

According to question, 63"=;
= d=6-4=2

(a) (i) For every positive real number x, x —10is a
positive — false statement {take x =1)

{ii) Letn e ne then n” even=> 11 even (True)

(iii} 1f # € e is odd then n” is also odd (True)

.mt)rf-:osa—i
=sinf =41 - 2B-,ll-— 11

Since, tan® < 0 and cos8 >0 thus 6 in 4th quadrant.
S0, sin®< 0.
4/

Thus, sinf = - ——
11

(b) Given, (sina + sinp)® + (cosa + cosp)’
Since, a and P are two acute angle of right triangle.

. Thus, (e + B} = 90°

= p=9%0"-a

= {sina + sin{90° - a)}* + {cosa + cos(90° - @)}’
= {sina + cosa)® + {cosa + sina}®’

=2(sin’a + cos’a + 2sinacosa)= 20 + sin2a)

(e) Since, we know that

-1 =sin3x <1, VxeR

-2<%indx <2, Vx eR
-2+1s5inI+1<2+1,VxerR
-1<2sinx+1<3,VxeR

1< flx)s3,VxeR

fix) e[-1,3]

(b) Gl\rcn, alx) = Scm[-ix + 6) +2

186881

Period of a function g(x) is "T"-” 3

E
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44. (a) If—rc-:B{OandcosB::lE
3
Thus,luzgh-ﬁE:‘_u
2 13
= aintd. B
2 13
= L L
2 6 26
_ 33
26
Since -n<l<0
= —E<9<0
22
So in this regionsin@<0
= sin—q*'————“ =
2 26
8
45. &:}Giwu,msﬁ'=2—klﬂ{3)
a8 o s 8
= 1 - 2sin 2-2 m2
-12_ E 1=0
= 2sin 3 35m2+
] .8 ]
in——1 --1]=0
= [mz Im2.
. B !
= Zsms-—l.smﬂ.f2=1
1 ... =
inf/2=—=sin—
e i o
.8 k3
= sin—=1=sin—
2 2
- L
2 6
= ggf
3
= ‘ Bzx,f
3

46. (e) Given, cos"(cos[-g-)]
-» We know that cos ™' (cos@) = 2r - 0if n S0 <2n

g IR
6 _
_121:-71:_2
6 6

47. (c) Given, tal‘t[sm'l [ET:;D

.
25 1an(sin"x]= x
2) { 7>
1=12s /
7 A
R P
= Tga5-49 <576 24
.
3 a4 A3
=1 i Vi R
48. (e) Given, “‘“[5‘" [zuo * % 200
] cosE =0 I:S‘in—:1+ ms_]if:f
2 1

49. (a) Since, if a line parallel to another line, thej,
slopes will be equal.

So, slope is -3
Thus equation of line whose slope ~3and passy

through the point (3, =2) is

y+2==3x—3)
= y=—3x+7
50. (b) Equation formed by two intercepts is
: Xii=n
a B
Given that, a'= b
since, the line passes through the point (2, 3}
i~ S
So, -+ —=1
a 4 :
= 2=.1
a

—a=5andb=5
Thus, equation of the line=x + y=5.
51. (d) Given that, the line y = #nx + ¢ is
perpendicular to y =1+ x
Thus, slope of y = mx + ¢ is
1
e slopeofy—1+ x

= m=-1

5 y=-x+ calso passes through (1, 2)
= 2-_—.'—l+:

= ¢=3

y
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52. (c)Let A=(=1,2),B(1,3) and C (a, b)

all these points are collinear and given that B
divides AC such that =t = e
AB 1

Since, the point B{1, 3) divide the line segment
A(-1, 2) and Cla, &) in the ratio 1 : 8 internally.

Thus, m=[w z__a_s]

8+1 ' 9
oy ﬂl—8v$_'r£r1-llﬁr=3
9 9
= a=94+8=17
= b=27-16=11

Thus, coordinate of C = (17, 11)

53. (c) Given that,

g

" the three line are :
X —3y+5=0 S
x-5y+14=0 Lo (i)
3 —Ty+ A=0 R 1)

Since, given that these above. three lines are
concurrent if they passes through a common point.

Thus, point of intersection of any two lines lies on
the third line.

Now, find point ofimersccrmn from Egs. (i) and
(ii), we get

Multiply by 9 xEq. (i) and 2 % Eq. {J.i.] and
subtracting Eq. (i) from Eq. (ii)

18x — 27y =45

18x —10y =— 28

{(-) {(+)

—17y==17
= y=1 and x=-1
Thus, (-1, 1) point lies on the line 3x = 7y + h=0
Hence, 3(-)-7-1+A=0
= =3-7+L=0
= h=10
Thus, the value of A =10

(a)Given, equation of line y=x + 2 LAl

and equation of circle(x =2)* + y* =16 ... (ii)

Put y = x + 2 in Eq. (ii), we get
(x-2*+(x+2%=16

= N —4x+4+x +4x 4+ 4= 16

= xi=8

= X =k 2

Ifx=2,theny=4

andifx=-2,theny=0

Then, the point of intersection are (2 4) and (-2 0).

55. (e) 1et the equation of the circle is

4 P e dgr e 2fy+c=0 (1]

it passes through (0, 0), (3, 1), and (1, 3).
Thus (0, 0) Put in Eq. (i), we getc =0

and (3, 1)
Put in Eq. (i), we get 10+ 69+ 2f
= Y+ f==5 . i)
and (1, 3) put in Eq. (i), we get
10+ g+3f=0
= g+ 3f==5 oo (TR}

From Eqs. (i) and (i), we get

9g-2f=0=29=/

— 5
Thus,g=fandf=—;and:=o

. From Eq. (i}, we get

5 5
iy —cx-Zy=0
2y LRF

= 2+ 2 -5x-5y=0

56. (a) Equation of circle touching X-axis at (5, 0)
© means centre of a circle lie on (5, k).

= (x-57+ -k =K
= xX-10x+ 25+ Y ~Ay=0  ..(i)

- Now, § touches the line y=10

So, perpendicular distance from the centre (y, ki to

r.hegwenllnels ual to radius of circle ie.
k a
k=
11
= k=-k+10

= k=5
Th'us equanon of circle is
x*+ ¥y -10x =10y + 25=0

57. (d) Radius of circle x* + y* + ax + by + 3=0is

aV (b .
[a‘] *[a] Antipe)

a® + b?

= =4+3=7

= A +bi=28

Now, (a, b} lies on the circle
¥+ raxtby+3=0

Then, x4+ y=28

sﬂ. (b) Given equation of a line 2x —3y +c =0

and given equation of the parabola is x* = — 8y.
Thus, focus of this parabola is (0, - 2).
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59,

;ﬁus, the given line Passes through {0,-2
us, 2-0-—3-(2)+r.'=0 ' |
—_—

t==§
Hence, the value of¢is - g,

(c) Given, equation of the ellipse is

x_‘ + 7 =14x 4 28y + 49=
A (o U PP TN 74y 4 28y = ¢
= {x-7]3+7{y:+4y+4}*28=0

= W=7+ 7y+ 27 =28
= o 02,

28 4
Thus, centre is (7, - 2.

(a) The end points on major axis of an ellipse are
(2,4) and (2 - 8.

Thus, 2z = ,/z— 2+ 4+ 8r=12

= . a=6
Distance between foci is 4
= 2ae=4
=5 :?---f=l
2.3
L |
= Va7
¥ o1
E AN e~
o o B
9 36
= =32
Thus, equation of an ellipse is
(VA S .
36 3g

61.

(d) Given that (-1, 0 and (3, 0y and foci of an
ellipse.
So, distance between two foci is /(3 + 1)? + 0 = 4

5 e =4
= ae =2
Also given length of major axis = 6
= 24=6
= a=3
ae=2

= I_Ezé
a 9
5 K

= LM b
"5 5

[+q ay
Thus, length of minor axis is 2,5, :

62. (e) Given equation of the hyperbala is
(x-3° _ 4ay-0*_,
9 45
45

Thits a* = 9 and 4 = =~

4
ﬁocentrlcity of hyperbola = .1 + b_z - 4575
= = P ‘?
o= 1’1 ot 1 =3
4 4 3

63. (d) Given,a xb=7i + 9) + 10k
and a-b=-20
We know,
= |a xbf = [af* [bf* - (a-b)
= (/49 + 81 +100)* = [a[* b - 20
= 230+ 400=a bf
= laf- bl = 630

64. (¢c)Given,a=i+2j-3ka-b=4

a+b=4i-2j+1k
b=(4i-2j+ 2k -(i+2-%
b=3i-4j-(+ 3k

Now,a-b=4

i+ 2j - 3k)-[G1 - 4] + O+ k=4

and

Clearly,

= 3-8-3(A+3=4
= —S5-3-9=4
= _31’:18.
= =—6
65. (e) We have, |a| = V14, [b| =V10 and
ja -bl=+24
We know that
la - bf? = [af + b - 2a-b
= 24=14+10- 2a|lb cos &
= 24 =24-2/14410 cos ©
24 -24 =

= 0
= cos 8 _ﬂio
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66. (e) We have,
la] =10and [b] = 5
={a + 2b)-fa - 2b)
=a-a-a-2b+ 2ba -db-b
=laf’ - 4P
=00 - 45*=100-100=0

70.

67. (e) Givena =i-13j+ ﬁnndh:ﬂ.p]_ﬁ
ik
-3 3
2 1 -3
=ie-3-j-3-9+ka+9
=6l +9j+ 7k
(@ xb)-b=(6i + 9§+ 7k). (20 + j - 3k)
=12+ 9-21=0
68. (c)Leta=oi+ 3j+ 0k
and b=i+0j+o0k

Now,a xb=

3

l:rc3v~sﬁ=2
lalib]
m51=(ui+33+ ok)- (i + 0j + ol
4 Jai+9+ 040
1 o ;

7 e

69. (¢) Given, )
a=2i+3j-4k
b=i+3j+2%k

Unit véctor along the direction of
a+b

Ja+b]
Now,a + b=(Z + 3j - 4k + (i + 3) + 2k)
=30+ 6j-2%k
gy A
So, the required unit vector is
--a+h =3i+6]—2f;
la +b| Ak 9

(31 + 6] - 2k

a+b=

73,

1
7

41

(b) We have, |u| = 3, [v| = 2and juxv|=3
Let O be the angle between u and v.
=5 |uxv|=|u|-|v|sin @

=3=3x2sin0
sis13=!
2
a:z.[n-s]
6 [
n 5m
===
6 6

(a) Given, point is (<1, = 2, = 3) its position vector
isa = ~11 - 7} - %k and perpendicular to the
vector = x1

Required equation of plane is {r —a}-n =0
rrn=a-n

(xd + W+ zi:HA'iJ =(-1i- 2}—3&}—;&

b b

= X

= x==1

. (b) The equation of the line L, is

x—-0

- (1)

and the equation of line L, is
X—2 y=3 z-4
TR TR
= X—2=y-3=z-4=p
Then, any point on line (i) is
P(\ 2\, 3%) and any point on line (ii) is
o Qr+2p+3p+4)
Lines (i) and (ii) will intersect, if
(A2 3 =p+2p+3p+4d)
For some particular value of Land p
= A=p+2,Q=p+33=p+4
Then, we get A=landp = -1
Hence, line (i) and (ii) intersect and their point of
intersection is P {l, 2 x1, 3 x1) [put A=1]
ie P, 23)
(b) Given, a line passing through the point

{1,-1, 1) and parallel to the line joining the points
(-2, 2,0)and (-1,1,1).

... (i)

The equation of parallel line
x+2-y—2 =2
1 -1 "1

*» Direction ratios of the given lines are {1, -1, 1).




75. {d)Hmpmnnstl.

Direction ratios of a line parallel to the given line
are proportional to (1, -1,1).
.+ The required tine will be parallel to the vector.
b=i- j+
Hence, the required equation of i
g ne is given by
Mi-J+k

l-x=1+y=1-2
4

74. (ejnqmﬁonofumplane.—+”+—=1

3 2
6x+ 2y+ X
6
= 6x+ 2y+ k=6
N=6i+2j+3k
5“33*3“51 6i+2i+3k1
:]354-44-9

n=

5, 3), its pos:tlon vector is
a=i-5j+ &mdnormalvector,nm ‘the plane
ism=21-2-
Now, vecwrequanonoftheplanepass:‘ngﬂuough
nne;:oimuglwnby(r n]n 0
fr—(i=5j+ 3k]-20-2) - ~k=0
sr@i-2j-Rk=0- $j+ 3k (2 - 2) - )
#rtzl-zj I:J 2+10-3
:r-{ﬁ—i]'—'i‘.l:?
spi+ g+ @-2-K=9
[onpuﬂ:iilgr=xi+y]+zﬁ]
=2-2y-27=9 : 5

76. (d}mmmutmormmme}{s!%mig—]
mdf_."'_]_!,,f

21
Here, dhccuunwimufnvolimsarea,za}and
(3. 21).
Letﬂbemacutcanglebﬁwcenthcmven]]ms,
then .

s i ay+ bby + ¢y65)
= 2
al + b + cf Jai + b3 + ¢}

[1x3+2x2+3x1]|
Jm‘ +(27+ B3P + 2%+ (1)

77

78. .

sl S A A
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10 5
Jaxda 7
(d) Given point (2, 2 2) and equation of plap,
=¥+ =5
2 Required distance
ax; + by + ¢4 ~d
2+ b+t

cos @ =

2x2—2)€l+31¢2-‘5|

Jar+ o+ 07 |
3

14

3/id

1

]

(d) Given equation of planes are
x=y3andz= V2

Now, the angle between two planes is given
1x0+ 0x0+ 0xl]

+ (01 + (0)4(0) + (0 + 5

8=
; | (1y?
0= cos™'(0)

e=1
2

(a) Three fair dice are rolled simultaneously.
Let, a, b, ¢ are the number on the top of the diz
The size of sample space when three dice are rolld.
together is 6 x 6 x 6 =216

Since, number of ways in which 3 dice show s
number is {L. 11, (2 2 2),(3 3, 3, (4. 4. 4. 5.3}
(6. 6, €)} = 6 ways

But hence only take min {a, b, c} = 6i.e. one W

1
6is —-

So, the probability that min (a, b, ¢) = %

. (c) Given,

P(A) =05 P(B) = 04and P(AnB) = 02
We know that,

P(ANB)
P(A/B) =
e P(B)
_PAn(AUVE __PA
No'lﬂ.P[AMusj_u—-—-—-PMUm P{Auﬂ}
" P(4)
P(4)+ PB)-PAND
05 05 _5

T05+04-02 07 7
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81. (a) Given, men in party = 37
and number of women in party = 33
Total number of persons in party = 37 + 33=70
Probability that prize goes to a women
_ Total women in party 33
Total persons T
82. (d) A fair coin tossed twice. Given that the first

toss resulted is head. Then second toss possibility
is {H, T}. ;

Hence, possible events {HH, HT}

Thus, probability that second toss also would result
in head is 1/2.

83. (d) We know that, C.V == x100
X
C-V=75X=44
so, 75=— x100
4

G=?5344=3x44
100 4

o=3xll

o=133

84. (b) Total number of marbles contained in the’ _
um=4+3+3=10 J ]

Using formula, "C, =

=

nl

rl-n—rl

Number of ways selecting 3 marbles = '°C,
_lot -

7131
=10x9 x8x7!=120
Tix3x2 .
Now, probability of number of yellow marbles will

n(E)
be less than 2= —
nis)

Number of ways selecting of one yellow marble
=%, x’C, =63
Number of ways selecting of zero yellow marble

E.’(;, =135
- 63+ 35
Thus, required probability = 58
8 .
120 60

85. (d) Given that, in a box there are four marbles
and each of them is marked with distinct number

from the set {i, 2 5,10}.
Thus, the sample outcomes is 18.

The probability of the sum of numbers
Number of favourable outcomes

Total number of outcomes
A
T4x8 32
(2:—3]{:-2)_3{”2}]
t E
WA -H+6-3H—-6

equalsto 18 =

86. (b) 'l_l.ﬂ(

= lim
=0 t
i 2
=10t
I~ lim 2t" =1
(ET1] t

= lim f(2¢ —10)
l_"’q
—0-10=-10

87. (a) lim [x cos (Ex]]
x =3t 3
On putting x = - 3+ h we get

£ ;
nll_lﬂ){—_3+ k) cos [31—3 + k)]

= hll"r.nn(—-.B} )y cos [—' T+ %]

= lim-{-3+}(}c'l::-sl‘:E
LY 3

= =[(=3) + 0] cos 0°
=3xl=3
88. (e) We have, :
m_mq+,ﬂ+l_e [Eform]
£ 50 4x° — 9x 0
l -—
o 1+ x
im0 Bx-9
1 o
=1 =0
0-9
bk Sl
89. (d) t.‘m.ren."h_j.!}'“mm:i

lim _sin:‘ A
t=0f £ )(sin5) x5

. [ginf? 1 1

- (¥ o) 3
: “ L

)

l.nl'-'\
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90. (c) Given, f(x) ={

I+6,x2¢

x*~3p =1, x<e

According to the question,
[ is continuous on R.

Then,

3c+6=0" =3¢ -1
= o6 -T=0
= -Te+h=0
= =-1,7

91, (ﬁ) Given,

. W rax-2
M e
x==2 X"-x-6

_¥2)}-ax2-2
T2 -2-6
_10-2

0

3% +ax -2

According to the question lim: —

¥z X" —X-6

is a finite number, then

10-22=0
a=>35

92. (e) Given, x = Y10 ® and y = V1" ' ?
=109 and y? <1057
Taking log,, on both sides,

Now,

2log, x = cos Band 2log y=sin"'8

-1

ax _
de'ﬁ
&1
o f_g

)

(i)

ke =

Divide Eq. (ﬁ} by (i)Eq. (i), we get

__1 f-¢
dx E_gﬁ -1 x
@_-y
dx  x
93. (b) Given,
¥ & ePipia ) (i)

Taking log, on both sides, we get

log, y=3log (2x +1)

94.

95,

lﬂ= 3 x 2
yde (x+1)
dy fi [e?oB (2 + 1))
A ——— [F
de (x40, e 1
(e) Given,
xsiny+ ysinx =" %
siny+xcusy'd—x+y€051+astnxzn
dy in x) = — ¥ Cos xsi
= Et—[xmsy-hs X| ¥ in y
— (¥ cos X + sin ¥)
WA dy -

de  [x cos ¥+ sin x)
-1

s (%J[;E] T

(a) For differentiability at x =

=l a

T
LHD lim (tan x)=tan—=1
i ' - 4

4

T
and RHD ]jmx[.:x+b)=az+b

s B
b £l
$0, LHD = RHD
b1 5
‘1l=—a+hb
X 4
i
b=1-—a
S 4

B T
= =]=-—x2
Ha=24 p

b.::!-—n

i
LBl Bla B(a B|s

—
[ ¥]
®

1

]
|
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97. () Here, we have to calculate rate of change of 100. (b) Given curve y = Jx
volume with respect to diameter. dy 1
So, let r be the radius and v be the volume of dr 3
sphere. d‘: _1
= 4 s . - i = = 24)";
Then, ¥ -; o %’- ﬁx

Also, rate of change of diameter with respect to
time is 3 cm/min.

|
=> axn = 3cm/min

dr 3
= E—Ecm.imin
dav 4 dr
Now, —=Zx3p2Z
e Ty
g=§x3xﬂk{5}=x— [ d=10]
§=]503cm3mnn
98. (a) Given, equation of circle,
(x-5%+y =25
s b o
= 2(x 5}+2y¢r~n
& -2(x-5) & 5-x
_= dx y &y
Equation of tangent at (2 4

4]
—4=]|= =
= ¥ (&_ m’{x 2

-2
SR = T

= 4y—-16=3x—-6

- Ix-4y+10=0

Hence the equation of tangent to the circle
3x—4y+10=0 J

'9. (e) Let f(x) = Ssin x-sin y

S(x) = 5sin x sin (rx - x) [ x+ y=n]
fix) = 5sin x-sin x
fix) = 5sin’ x
Sf'(x) =10sin x- cos x
f'(x) = 5sin 2x
Now, f'(x) =0, then we get value
sin2x =0

n
X=-—
2

So, }(5)= 5.5in % .sin %
2 372

Hence, maximum value of 5sin x sin y is 5.

2. Slope of normal = - 2/x
Slope of normal at peint (25, 5) = - 2% 5=-10
Equation of normal at point (25, 5)
y=5=-10(x-25)
y=5==10x + 250
Sinqe_.nnnnaltocuwey=ﬁat the
point (25, § meets Y-axis ie. x =0
y-5=250
y =255
So, the required point is (0, 255)

101. (d) We have, f(x) = x%™

f'{-ﬂ ==+ sxtex
= e_‘[Sx‘ & st
So, f'{x} >0 for increasing.
On drawing number lines as below

L 1 e

—m+w6 +ve é—ue +E.u_

‘We can see that f’(x) is increasing in (- =, 5).

102. (e) Here, y = 5x* + ax + B

y=10x+a
So, m=10+a
Now, x +13y =40

- (i)

Slope of x +13y=dﬂis~§ ... (i)

From Egqs. (i) and (ii), we get

} 10+ a=13

= a=3

At point (1, 3)
I=5(1)F +3x1+p
3=5+3+P
p==5

Since, a:f=~-5x3=-15

103. (a) Given, fi(x)=cos x, x a[ﬂ. 3;]

Which is a trigonometric function.
So, f(x) is continuous on {0. %}
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Also f'(x) = —sin X, which exist for a] X e[o EJ
'3

S0, f(x)is differentiable nn[u E]
r 3 .

0 = f{b) ﬂa}-
E._] -1
—2 -sm-:-_-.-g-—-—a-sinc=1
E T
3 3
= sin|:=i
2n

104. (@) Ler1 - I—;"’

Put ::r—‘= | L ..,(il

-1 5
———dt=dk
260t
I=j—2£tdk

: I:_za S i i i

. _I._._:l_kf +C, {ﬁm.qu [I)E‘T]

1“5, {d)LﬂI j-sm X
o e

Puttan x =k
sec’ x dx = dk
I._=J.kzsd7c

Jr+C

36 [ k = tan x]
1086. (c) Clearly, the feasible region is the shaded
region. Whose corner points are 0, A, Band C.
The co-ordinates of 0, A, Band C are
(0, 0), (20, 0), (10, 50) and (0, 60), ;
Now, let us find the value of z at corner points, as
shown in the following table.

m
0(0.0 °Ns’\‘

B (10, 50) 1250 ¢ Mmaximp, ~~
C (0, 60) 900

The maximum value of 7 is 135¢ at gy
0.5

107.rbmﬂ-f - = &
1
Put 1-—=t¢
x2
lzdx=df
X
NWrI=J‘\ﬁ£
32
I_Ex-r—+l:'
372
iy 12
1=5(-5) (i)

108. (e) Let 1 =‘|'(l:an2 2x — cot® 2x) dx
1= [(tan 2x + cot 24) (tan 2¢ — cot 29 4

1=_|' : 1 )sin® 2¢— costz)
"7 Gos 2c-sin 2x €os 2x-sin2r |°

- Cos 4x |
(sin® 4x)

r=fax

1 dk

=— 4
2sin 2x - cos 2x
Ry | 2
pulanide+cosan ], o
sin 2x- cos 2x

1
I=E[tmzx + cot2x] + C
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109.(ﬂ}lgﬂn_fsln’xdu-fms*xshxdx
I-—-f[sm‘x-l-mszxsin.l‘jnfx
l:Isinx[sln‘x+coa‘x]£x
E=J'sinx¢ir = I=-cosx+C
190, (d) vets = [
=y

1 14 x=x
S . ) P e
'jltx—l)dx = Ix{x—l}dx

1-x X
I=
Ix{x—udx‘”'{x{x—ﬂd‘
-1 1
=== i
Ix &+Ix—ldx
I=—lof|x|11-hg|r-1|+c
x=1
I= C
B P

o
111 (&) Ler 1 = | 22X 4
’“.wnx

=2 . :
cosx
I= dx
Isinzx

w6
Putsin x =k = cosxdy = dk

m&r]jmitwh&nx=%,ﬂlmk=lz

Uppcthm.itwhenx=§. then k-=l :

3] e

112. (d)civen,ﬂmcurvcy-'xtz—ajaﬁdmeljne
y=x 3

A-j'ﬂJ—.\‘]stt+ix(2-A1¢x—ixdx
L] 1 o

2! & i 2T
Al e | man | = —
2 8L7[2 )" |2
1 8 1 1
A-[I——}]‘r 4_3-“_3]_[_2]
4 1 8-3 5
AR ik

113. (d) Given, r[x - 2|x|)dx
-1
H|x|==x,x<0=x,x>0

So, i[x - A—x)x + i{x = 2x) dx
-1 0

[ 2 £ o
= —— B e
2 Rl e

10 10 -
114, () Lerr = [ XX

_[o;il + Xla "

xsin x

Here, fix) =W

- x'sin x

Now, f(-x) = -

m.lv f(.x) 1)1&-.'\:""r
fl-x) =~ Jix)

So, f(x) is an odd function.

J_W xsinx

_!:o:'il + X0

cos x for x20

5. () fea = {zx for x<0

Here, I]"zﬂxl #: I‘Zx + T::us xdx
-2 -2 o

2
_[?X_]“ + [sin x];-‘i
2 -2 .

=-4+1=-3

wlé
116. (a) Let I = fcusﬁxmszxﬁr
4]

cos ﬁx-cnsz:r=12[ms{ﬁx+ 2x) + cos (6x — 2x)]
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e | g6
IT==| cos8x+ =
2-0! x"“z_!mstlxdx

I=

I{sin Bx " sin 4% 7¥'®
2 & 4

1 . 1 1 n
I == wsin — 4+ = gjn —
1 3 s!ill'l4

117. (b) Given differential equation, g- = xy

dy
= — = xydx
y!
On integrating both sides, we get
dy
f}f[“‘"
=2 &1 - |
= ¥ gx—+|':f'
-2+1 2
e 2
— —Jr-;!--_——xz—‘Q-C
= Toosc [0 =1]
c=-=1
O N B
= v 2 ¥y 2
- o
Y =37
118. (d) Given, differential equation
- (% + P di—(x - 200dy =0
= P de+ yde - xdy+ 209y =0
= dx (x*y’) + 20’y dy = xidy — yix
- yx
- S+ 2ty FELE
= yzx=£+6'
x
= w-L=c
X

119. (c) Given, 4x dy - ¢ Vdy + dx =0

dx
41_5’3" +=—=0
P

dx -
SZrax=e¥

dy

dx
This is of the forma-; +Px=Q

Here, P = 4andQ=¢"
Jrdv

fas

[F=¢

F=e
{F =e¢*’

120, () Subject 10 constraints

2x 4 I S120
2x + y S 60
x.y20
Firstly, draw the graph of the line
2 + =120
x 0 60

y |40 |0
put (0, 0) in the inequality 2x + 3y <120

we get, 0120, which is true.
So, the half plane is toward the origin.

secondly draw the graph of the line
2+ y=60

X 0 30

b 60 |0

Put (0, 0) in the ir_mqua]i:y 2x+ y<60
we get, 0 £ 60, which is true.
So, the half plane is toward the origin.

s

0. 40 CP

v 2x+y =6

On solving equation 2x + y = 6 and 2c+ =1
we get B (15, 30).

So, the feasible region is OABC.

The corner points of the feasible region ¥
0(0, 0), A(30, 0, B (15, 30) and C(0, 40).

o d



